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THE GEOLOGY OF ADAIR COUNTY l 
INTRODUCTION 
Ad~ir county is located in the third tier of counties north of 
the southern boundary of Iowa, and in the third tier east of 
the western boundary of the state. It is a square, consisting of 
sixteen geographical townships, and is bounded on the north by 
Guthrie county, on the east by Madison, on the south by Union 
and Adams, and on the west .by Casso . To the ,n ortheast and 
northwest it corners with Dallas and Audubon respectively. 
Adair is essentially a prairie county. Lying well to the sou.th 
of the Wisconsin glacial lobe, whose moraine passes through 
Guthrie county, it Sh9WS no trace of constructional topography. 
It is thoroughly dissected by streams and its drainage system 
is complete. Its soil consists of typical Kansan . tilt, and its 
rolling topography is typically Kansan. The grand divide be-
tween the Missis'sippi and Missouri rivers passes through Adair 
county, in an almost due northwest-southeasterly direction, so 
dividing it that approximately one-third of the county lies to the 
northeas,t of the divide and two-thirds to the southwest. Owing 
to the extremely dissected character of the topography, the 
"draws", or shallow valleys in ~hich the smaller streams take 
their rise; interlock along the crest of the divide, so that the 
latter is very crooked. The county drains to the north and 
east through North river, Middle river, and Grand river, on the 
'south and west through East and Middle Nodaway river.s. North 
and Middle rivers flow jnto the Des Moines, and so form part of 
the Mississippi drainage system. Grand river and the N odaways 
flow into the Missouri. Of these streams, Middle river (and 
Bush Branch, a small tributary of Middle river) are the only 
'The manuscript which was submitted by the late Doctor· Gow ' was r evised after 
his death by Dr . .John L . Tilton. Changes were made with regard to some phases of 
the Carboniferous rocks and the Pleistocene d eposits. 
. , 
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ones that cut to bedrock in Adair county. Grand river cuts 
through rock in Madison county not very far from the county 
line. The Nodaway cuts into rock near Mount Etna, in Adams 
county, and north 6f that point flows over a clay bed . 
. PREVIOUS GEOLOGICAL WORK 
In 1849 Owen probably passed through ' the southern part of 
Adair county, or skirted along its southern border, on his way 
from Des Moines to Council Bluffs. . In his" Report of a Geo-
.logical Survey of Wisconsin, Iow~ and Minnesota," published 
in 1852, Owen thus describes this portion of his journey: 
"On Grand River, in the vicinity' of Pisgah, nothing but drift 
is to be seen. Some miles down the stream, however, near a 
mill-site, I was told by the Mormons that a kind of 'soapstone' 
could be found at a low stage o,! water, which I suppose to be 
an indurated argillaceous ' shale; these deposits beiDig popularly 
known by that name in the west. This I was unable to' examine 
in person; indisposition, from fatigue and exposure, having 
brought on a -relapse of intermittent fev:er, contrActed while ex-
ploring the Des Moines. 
"The 'distances from Fort Des M'oines to Pisgah are as 
follow~: . 
To the crossing of North River .. . .. ...... . .. . .. ... . . . . . . 10 miles 
To Middle River ...... . ........................... . .... 12 miles 
To the' South or Clanton Fork of MiddJe River ...... , , , , " 2 mil~s 
To Clanton's """""', ' , ,. ," ,., , , , , , , , , , , , , . , , , , , , , " 2 mHes 
To Big Hollow",."".,.,."".",."",:", .. """" ,14 miles 
To' forks of roa:d leading to Bellevue, , , , , , , , , , , , , , , , . , , . " 4 miles 
I . . 
To Pisgah .. ,",." .,." .. ," " """""" ., " .. "" "'" 6 mHes 
. T,otal distance """ ",.,.,"" , : ,' , .,'",.,,50 miles 
, ' On the route from Pisgah to Council Bluffs, I crossed Grand 
River, the Platte branch of Grand River, two branches of the 
Nodaway, a Hundred and Two River, and the east, middle, and 
west branches of the Nishnabotna River. It" was only on this 
latter stream that any rocks were found in place." 
The writer cannot find that the memory of any 'such place as 
"Pisgah" lives at this time, though he has not had the privilege 
of interviewing all the old settlers of the region in q~estion. 
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From the sOomewhat detailed table of dist,ances given by Owen the 
place can be approximately located, and it must have been at 
or near the site of the present village' of Macksburg, in Madison 
county. Scattering exposures of shale occur in that neighbor-
hood. The reference to the mill site would seem to indicate 
Macksburg as the site of Pisgah. Owen's journey from Pisgah 
to Council Bluffs probably took him through the southern edge 
of what is now Adair county, but in the latter regiOon he found 
no indurated rocks. ' 
" 'In 1868 White made some observations on the Geology of 
-Adair COounty, and these were, published in his GeOolOogy of Iowa, 
Volume I, pp. 336 tOo 339. In this report he described in consid-
,erable detail exposures of Carboniferous rock found on sections 
11 and 12 in Grove township, a bed of modern peat in section 
22 of SUInmerset township, ' and other points of interest. 
,\Vhite's work is :useful to the geologist of thepresent day, and 
references will be made to it in the pages of this report. 
In the late seventies a Geological Survey of Adair county was 
undertaken by Fox, but the work was barren of results and was 
soon abandoned. ' 
In 1894 Keyes, in Volume II of the Reports of the Iowa Geo-
logical Survey, reported on the presence of coal in Adair county. 
Further reference will be made to this report. 
In 1911 'Norton and Simpson reported on the underground 
waters and deep wells of Adair county, in Volume XXI Oof the 
Iowa Reports. This article embodies data with regard to 
, eighteen de,ep wells in various parts of the county. ' 
The writer began wOork on 'the geology of Adair cou'nty in 1901, 
under 'direction of the State Geologist, the late Professor 
8amuel Calvin. In 1902 it 'Yas found necessary to drOop the 
work for the time being, and it was not pO,ssible to take it up 
again until 1912, when it was resumed and pushed to comple-
tion. 
ELEVATIONS ABOVE SEA LEVEL 
The official elevation as given for Gre,enfield was taken as a 
standard, the figures being supplied by the officials of the Chi-
.cago, Burlington & Quincy Railway, and after the aneroid had 
" 
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been set in accordance with this datum readings were taken at 
the other points as indicated below. ~he readings for Stuart, 
Casey, Adair and Fontanelle were verified by comparison with 
Gannett's Index of Elevations, and were found to be in sub-
stantial agreement. 
FEET 
Railway station at Stuart .. ......... , ............ . 1,216 
" Casey ....................... : .. 1,248 
" Adair .......................• 1,442 
" Orient ...................... . 1,334 
" Greenfield ................... . 1,368 
" Fontanelle ............... .... . 1,244 (old station) 
tt, Fontanelle ............ . ...... . 1,282 (new station) 
" Bridgewater ... .. . . . ....... .. . . 1,188 
Summerset Township: 
'Se. 14 sec. 14 .. . ..... .... . .... ' .... .. ............. ,. 1,278 
W. line Nw. 14 sec. 13 ..... .. . .................. . . . 1,388 
Nw. corner sec. 13 ......... . .... .. ... ............ . 1,298 
E. line Se. 14 sec. 18 ... . ... , ........... ... ... ' .... . 1,282 
Jackson Township: 
Se. 14 sec. 34 .... ....... .... ... .. . .... .. . ... .... . 1,198 , 
Washington Township: 
Se. 14 sec. 16 .......... . .... .. ..... . ... . ........ . 1,155 
Union Township: 
Se. 14 sec. '16 .............. ... .' ..... . .' ........... . 1,312 
Se. 14 sec. 1 ..... .. ...... .. ...................... . 1,079 
Jefferson Township: 
-Se. 14 sec. 31 ......................... .... . . .... . 1,361 
Grove Township: 
Se. 14 sec. 19 ..... ' ....... . ...................... . 1,360 
Sw. 14 sec. 1 . ............ .. ......... . ........... " 1,098 
Nw. 14 sec. 12 ......... : ........ . . .... ........... . 1,098 
Harrison TownshIp: 
W. line Se. 14 sec. 18 .... , ..... .................. . 1,068 
Se. 14 sec. 20 ............... ; .... . ...... . . .. ..... . 1,060 
Se. 14 sec. 21 ... .. ............................... . 1,038 
Se. 14 sec. 27 .... . ....... . ... . ................... . 988 
Se. 14 sec. 26 .... ... .......... .. ... ....... ...... . . 943 
Ne. 14 sec, 36 .................... .. ..... .. ...... . 940 
EXPOSURES AND DEEP SHAFTS 
The Chicago, Burlington & Quincy railway in Adair county 
follows the crest of the divide as far north as Greenfield. The 
track is very crooked and heads practically every "draw" in 
the entire twenty miles from Creston to Greenfield, and there 
" . 
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are consequently no cuts in that disance. At Greenfield it drops 
into the valley of the Nodaway, which it follows as far as 
Fontanelle, there being some culverts and bridges but no cuts 
in the seven miles between the two towns. West 6f Fontanelle 
are a few shallow cuts in the drift. 
The Chicago, Rock Island & Pacific railway skirts the northern 
edge of the county, and there are a number of rather deep cuts 
along its right-of-way. These nowhere extend below the Kan-
san drift, but are useful · as offering an opportunity to study 
the drift in vertical section. 
The working of the roads in every part of the county has led 
to the making of many shallow cuts from two to fifteen feet in 
depth, and much of the rruformation with r·ega:rd to, the surface 
clays of the county has been derived from this source. As a 
rule it is best to study the cut immediately after it has been 
made, as a very few rains cause a washing of the clay that ob-
scures things, but very often a few minutes' work with a spade 
is sufficiE)nt to reveal the underlying materials in their natural 
relations. Natural gullies developing in pasture and meadows 
occasionally make it possible to secure information regarding 
the underlying materials. 
'The various branches of the Nodaway diss,eet the western 
half of the county but do not cut below the drift . . At most 
point,s the drift is masked by alluvium, but there a.re some good 
exposures. In the eastern part of the county Middle river cuts 
through the Kansan drift and into the Carboniferous limestone 
below. At half a do'zen points between Perry's quarry and the 
county line the river flows over a rock bottom, the bottom at 
intervening points consisting of clay, sand, or alluvium. Be-
. tween the deposition of the Carboniferous strata and the ad-
vance of the ice sheet was an immense .interval.of elevation a,nd 
consequent erosion, and the present exposures of Carboniferous 
rock represent the summits of the hills of the old eroded Car-
bonif.erous land surface. The Kansan drift rests unconform-
ably upon this eroded surface. Nebraskan and Aftonian ma-
terials underlie the Kansan at many places in Adair county, but 
no trace of them is to be found in the Middle river exposures. 
I 
I 
I 
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Most of the wells in this county do not penetrate into the bed-
rock, but ' merely reach "hardpan" or . stiff, impenneable Kan-
san clay. The writer secured data ·with reference 'to eleven 
wells which 'penetrate below the level of the · dr-ift, reaching 
either Oarboniferous. or Cretaceous rock. Besides these eleven, 
eight more are reported by Siinpson in Norton's report on the 
Ground Waters of Iowa. With r egard tO'most of these nine-
teen wells the available data are extremely meager. In only 
one case was a complete and accurate record of the section pre-
served. Data regarding the shallower wens are more readily 
obtained, and throw some light on the r elations 01 the various 
clays,. sands and. gravels making up the complex Kansan drift. 
It is through an examination of these wells also that the evi-
dence as to the presence of the Aftonian in Adair county has 
been chiefly brought to light. 
. There is but one :rp.ine shaft in the county, and while it is not 
now accessible for examinatioI). the writer has 'i?een 'able to 
obtain an authentic record of the section. . 
GROUP 
Cenozoic .• 
FORMATIONS OF THE. COUNTY 2'87 
SYNOPTICAL TABLE OF FORMATIONS. 
SYSTEM 
Quaternary 
SERIES STAGE "[ SUBSTAGE [ 
CHARACTER OF 
nOCKS 
Recent 
Peorian . .. 
Yarmouth 
Kansan- ... 
Pleistocene. Aftonian " .. 
Nebraskan 
and 
surface 
clay and 
Alluvium 
other 
soil, 
sand. 
· .... .. .. . . - Deposits of loess. 
· ... . ... ... - Kansan gumbotil. 
. . . . . . . . . . . . Drift (bowlder 
clay) . 
. .. . .. . .. .. Nebraskan gum-
botil. 
· . . . ... ... . _ Drift (bowlder 
clay). 
Tertiary .. Pliocene . .. OzaI'kian .. ....... . .. .. Bog and other de-
posits. 
Mesozoic .• Cretaceous 
Upper 
Creta-
ceous 
Dakota ... Sandstone, a lit-
tle shale. 
Paleozoic .. Carbon- Pennsyl-iferous. : . van ian 
S~ranton . . 
Howard .. . 
Severy ... . 
(Shawnee Topeka .... 
Division) Calhoun .. 
Deer <Creek . 
Tecumsey . . 
Lecompton 
Kanwaka .. 
----IOreal! ..... 
(Douglas 
Division) 
. ~ . 
. . . ~ (LanSing 
~ Division) 
(K'ansas 
City 
Division) 
Lawrence 
Iatan .. . ... 
Weston ' " 
Stanton . . . 
Vilas ..... . 
Plattsburgh 
Lane . . . . . . 
J-ola .... .. . 
Chanute .. . 
DeKalb 
(Drum) .. 
Oherryvale . 
Winterset 
Galesburg 
Bethany 
Falls ... " 
Ladore .. . . 
Hertha . . . . 
Shale .. 
Limestone. , 
Shale; Nodaway 
coal. 
Limestone. 
Shale. 
Limestone. 
Shale. 
Limestone. -
Shale. 
Limestone. 
Shale. 
Limestone. 
Shale . 
Limestone .-
Shale. 
Limestone. 
Shale. 
Limestone. 
Shale. 
Limestone. 
Shale. 
Limestone. 
Shale. 
Limestone. 
Shale. 
Limestone. 
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Exposures East of the Divide 
As has been said, the sections east of the divide include only 
two classes of materials, drift and Carboniferous rock. The 
Oarboniferous rocks in the eastern central portion of the county 
belong somewhere in the Missouri stage above the Westerville 
limestone, probably with the Iatan limestone. rrhe relations 
are dJscussed by Tilton in the section on Oomment on Oorrela-
tion and 8tructure. 
The first exposure investigated is on the west side of Middle 
river at Perry's quarry in the northea'stern corner of Grove 
township. The rock is exposed in a ravine which approaches 
the river from the west. At two p'oints-near the river on the 
north side of the ravine, and about fifty rods back from the 
river on the south side of the ravine--quarrying operations 
have been carrieg. on in the past but were discontinued some 
years ago. The bottom of the ravine is flat, being in fact the 
flood plain of an intermittent brook which has. cut in the middle 
of' the plain a narrow gully three to five feet in depth. In the 
bottom of this gully is exposed a st,ratum of brittle black sha:I.e. 
The section exposed on the south side of the valley, includi'llig the 
shale found in the gully, is a.s follows: 
FEET. 
10. Drift, Kansan .. . ..... . . .... .. . ...... . . . ..... . .... . . .. .. 5 
9. Limestone, maSSive, nonfo,ssiliferous, weathering r ectangu· 
lar ............ .. ....... . ............................. 4 
8. Shale, soft, light gray .. . ........... . ............. ~...... l ' 
7. Limestone, buff to white, with narrow partings of light 
shale .... . .. . .. . . . . . ........ . ......................... 2 
, 6. Shale, soft, light gray ............ : . ... . .. . ..... . ........ 5/6 
5.. Limestone, similar to No.7..... . ........... . . . . ......... 3 
4. Shale, soft, gray to brown. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 1 
3. Limestone, massive, without shale............ . . ... .. ..... 3 
2. Hidden by alluvium . . .......... . .. . .. . . . ................ 10 
1. Shale. hru:d, 'black....... . .... . ... . .. . ................... 14 
Total .. . ........ . . . ................ , . ........ . .. . . 30 
The exposure nearer the river and on the opposite side of the 
gully is practically identical with the one just given: except that 
a band of chert is found in the massive limestone five feet above 
tile foot of the cliff. At either end the chert is concealed by 
talus. It is probably a lenticular mass of no grea.t extent 
Specimens of Athyris 8ubtilita, Spit'iter cameratus, and Pro-
EXPOSURES NEAR PORT UNION 28!} 
ductus nebrascensis were found in the . massive limestone of both 
these exposures. The shale is nonfossiliferous. Some calcite 
crystals ar,e present in the massive limestone. The Perry's 
quarry exposures are mentioned by White in his" Geology of . 
Iowa" page 336 of volume I, but no details ·are given. ·A third 
exposure, similar to those at Perry's quarry, is found in the 
same section (12, Grove township) and less th~n half a mile 
down the river. This is in the valley of the little tributary 
spoken of by White as "Drake's Oreek". The elevation is the 
same as that of Perry's quarry, and the section is as follows : 
. FEET INCHES 
4. Drift, Kansan .................................. 5 
3. Limestone, light buff, with frequent shaly partings, 
varying in thickness from 14 inch to 1 foot .... 12 
2. Limestone, heavy, dark, cherty.................. 5 
1. Limestone. darker, without chert and without shaly 
partings ......... ... ...... .. .......... .. ..... 5 
Total . . ......... ' ....... , .... .. ...... . ..... 22 5 
V\7hite, in the" Geology of Iowa" volume I, pp. 336-339, de- ' 
scribed another exposure on Drake's creek, which, according to 
his .account, extended twenty-seven feet below the level of the 
exposure at' Perry's quarry, and of the one just given. Of this 
the writer has been able to find no trace. The se~tion as given 
by White is as follows: 
F EET . 
. 6. Black carbonaceous shale, a few inches at top consisting of 
5. M;:i~~:y c~~~ . : : : : : : : : : : : : : : :' : : : : : : : : : : : : : : : : : : : : : : : : : : :: \~ 
4. Hard, bluish, impure limestone. . . . . . . . . . . . . . . . . . . . . . . .. . . • . 1 
3. Brownish clayey shale . . . ... . . ..... ;.................. . ... 1 
2. Hard dark-colored impure limestone........ . .............. lh 
L Fine·grained, micaceous, sandy shale, becoming darker and 
more clayey: at the t?P. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . 22 
Total .............. ......................... ' . . .... . 27 
Passing down Middle river, the next exposure is on the Keat-
ing . farm just above Port UniQn, and within sight :)f .the mill at . 
the latter place. On a sloping bank fifteen feet ahove the low-
water level stands a large bowlder of hard, well cemented . 
breccia. .LL\..lthoughthe hillside is badly masked by drift an ex-
amination shows that the bedrock at this point consis,ts of 
similar breccia, but the exposure is so unsatisfactory on account 
of the mantle of drift that it is impossible to say how far up 
19 
l 
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and down the valley it extends. It appears to dip sharply to 
the southwest. 'The fragments of which this breccia consists 
are of a fine-grained, light buff limestone, are quite angular, 
and vary in size from a quarter of an inch up to eight or ten 
inches in diameter. The cementing material is similar but 
somewhat coarser in texture, and inclined to be crystalline. A 
few broken speci~ens of Athyris subtilita appear in the angular 
fragments of the breccia. 
FIG, 37,-Exposure at the west end of the dam at the Port Union mill (Arbor Hill). 
Adair county, Below the dam the stream flows over a rock bottom. No, 1 
of t he section as -described: 
The third exposure is at the west end of the dam at the Port 
Union mill. The section is as follows: 
FEET. 
5. Alluvium, black ... , . .. , ' , ... ,.'"., ... . ,. , ... , .. ,." ... 10 
4. Till. yellow. somewhat gravelly . ' , . . , . , , , .. , . . . .. , , .. , , , . .. 5 
3, Limestone. hard. light buff. varying to white or light gray, 
richly fossiliferous . .... , .. , ... , .,' , ... , .... ".,....... 2 
2. Shale, very soft; homogeneous, blue-black, richly fossiliferous 4 
1. liimestone, hard, light colored, fossiliferous .. ... : . . ,...... 2 
, Total ., . . ' . ' . ... ... , ... .. ... ',' .. . .. .. . ... ', ' . ....... 23 
Below the dam the stream flows over a rock bottom consisting 
of limestone No.1 of the section just given. At high water No. 
2 is covereq. Strata Nos. 1 and 0 bear the following fossils: 
Spirifer came'ratus 
P.roguctus (fragments) 
Crinoid stems in great abundance. 
Rhombopora lepidodendroides. 
Composita subtilita. 
FenesteIIa-sp. 
Derbya crassa. 
Myalina subquadrata. 
Number 2 of the section at Port Union bears thb following: 
Nucula (ventricosa?). 
Aviculopecten occidentalis. 
Monotis ,(gregaria?). 
Nuculana belli striata. 
Unidentified gasteropods. 
Numerous molluscs .. 
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A complete list of the fauna must be reserved for a future 
report. It is essentially molluscan in its character, and is char-
acterized by the absence of P roductids, Spirifers, and crinoid 
stems, all of which are present in the limestones hoth above and 
below, and by the ahsence !of Chonetes '/)erneuiliClln~ts, a fossil 
that is characteristic ' of the shales farther down the river. 
Exposure No.4 is on the south bank of the river, in section 
21 of Harrison township. Twenty-two feet of limestone is here 
exposed. 
FEET. 
6. Till, blue below, yellow at surface, slightly gravelly in 
places . . ................ . . .. .. ..... ... . ... ......... ... 5 
5. Limestone, light-colored, massive .: .... : ........ .. .. .. . . . 1 
4. Limestone, fragmental, fairly compact below, then with fre-
quent partings of soft clay, finally shading up into a soft 
purple clay in which but few hard limestone fragments 
occur ... . .... ............. ........ . . .. .. ............... 14112 
3. LiIpestone, hard, light colored, fossiliferous . .... ... . .. ... 1 
. 2. Shale, soft, blue-black .................... · ... .. . . _ . ........ . 2% 
1. Limestone, light buff, fossilifer1ous, largely concealed by 
talus ........... .. . ...... ........... .. . .. . ....... .. .... 3 
Total ..... ...... . ........ ..... .. .. .. . ..... .... ..... 27 
Stratum No.1 of this exposure oears Composita subtilita and 
;fragments of an U'ntidentified Spi1·ifer. The· only fossil found in 
. 'No.2 is Chonetes verneuiliCllnus, but the search was not 10ng con-
tinued at this point. No molluscs .were observed. In color and 
:texture the shale is precisely similar to that found at Port 
Union. The limestone fragments of No.4 are light in color, of 
variable hardness, and inclined to be angular. The clay is of 
about the consistency of the harder Kansan till, or "hard-pan," 
:breaks in the same way, checks on drying, and leses color un 
exposure to the weather. The original color is not the blue-
Iblack of the typical shale, but a blue-purple which approximates 
:the color of the deeper Kansan drift. On leaching it passes 
:through the various shades of purple-hrown, dark~brown, light-
. brown and yellow-brown. It is nonfossiliferous, anld contain.::! 
~o rock fragments other than the nodular masses of .limestone 
already mentioned. It seldom shows distinct marks of stratifi-
cation. Strata Nos. 4 and 5 are again exposed in a ravine ,which 
comes down parallel with the course of Middle river and enters 
'the latter -a few rods below the exposure just described. The 
. characteristics differ in no way from those already given, ex-
• 
• 
• 
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cept that stratum 5 is two feet or more in'thickness. On a small 
tributary i~ section 22 three feet of buff limestone is exposed, 
the underlying rock being hidden. In this exposure Wi~re found 
specimens ' of Produ,ctus n-ebi·ascensis. 
The next exposure is in a narrow ravine on the Pemberton 
farm in section 27" Harrison township. A second section i,s 
exposed somewhat further down the ravine, and the two in 
combination give the following: 
FEET 
10. Till, Kansan, with small bowlders, .. . . , "' ,. , ', ...... ". 3 
9. Clay, ,blue, similar to that found in stratum No, 4 of the 
fourth exposure .. '. , . , . . .. , , . , . , . .. , .. , , ....... , . , . . . . 2 
8. Limestone, buff .. , .... ,', .. , .. , .... .•. ... . ....... ,."... 1 
Limestone, fragmental, with much purple ,clay,. ... ..... 6Yz 
. Limestone, buff . . .. , .. " . . '.' . , . . , . , .. . , , . , . , , . . , , , . . . .. 1 
7. 
6. 
5. LimestOne, fragmental ... .. ........ ,., . . ,., .. , .. , .... ,.,. 3 
4. Limestone, buff to d'ark brown ... "" .. , . ,., .. , .. ". . ... 2 
3. Hidden by sand, clay and bowlders accumulated in stream 
bed ............. ,."., ....... , . ,., .. ,.,. " .. " . . . ,. . . . 3 
2. Limestone, buff to dark brown .. " . , .. " .. " ... , . . .. ,... 1 
1. Shale, dark blue-black , .. ,.".',. , ...... "., .... , .. ,.,.. 2' 
Total 24Yz 
FIG, 38,-Exposure near the mouth of a ravine on the Pemberton farm In section 27, 
Harrison township, Adair county. , 
. " 
~~- -~~~~~~-----------..,..----== 
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. Near the top of No.9 is a band of very brittle black shale 
about half an inch in thickness. 'N o. 10 is unconformable upon 
. No.9, the difference in color and texture being readily distin-
gui1=?hable 'at a distance of twelve or fifteen feet. The Kansan 
here is leached to a light yellow, and bears a few pebbles and 
small bowlders. The blue clay is non:fossiliferous. The blue 
shale (No. ' 1) co'ntains specimens of Chonetes verneuiliarnus. 
This shale is almost black in color, and similar in texture to that 
found at Port Union. Limestone No.4 contains an abundance 
of Rhombopora lepidodendroides. Many crinoid stems are 
present alslo, 
. 
In section 26 of Harrison township the following exposure is 
found in the valley of a small brook putting in to Middle river 
from the south: 
FEET INCHES 
11. 'rill, Kansan, gravelly, dark colored... ... . .. .. . 3 
10. Limestone, hard, brown-buff ............. . ...... 8 
9. Clay, purple, weathered brown to yellow.. .. . . . . ·1 6 
8. Shale, black, laminated, very soft . . . . . . . . . . . . . . . . 1 
7. Lime·stone, fragmental, grading upward into clay .. 10 
6. Limestone, buff, with '2 shale bands. . . . . . . . . . . . .. 5 
5. Limestone, fragmental .. :................ .. ..... 5 
4. -Shale, very fossili ferous, blue-black . .. .. .... .. . 2 
3. .Limestone, hard, bluish ....... ..... . ....... ... . 5 
2. Shale, very soft, blue·black ... ...... . . . ... . . ... 2 
1. Shale, brittle, black ..................... . . ... .. 6 
. Total .. ..... . . ............................ 34 9 
Stratum 6 of this . exposure contains quantities of .Fusulina 
cylindrica. Number 10 is entirely nonfossiliferous. Number 3 
contains Spirifer- ca,rnemt1£s, Pr'oductus p1tnctat1('s, P. costatus, 
P. longispinus, Derbya cr-assa, Rhombopor-a lepidodendroides, 
many crinoid stems, and other fossils. Number 4 contains 
Chonetes verneuiliamts. The last of the Middle river exposures 
in Adair county is near the east line of section 36, Harrison 
township. Several feet of blue-black shale occur capped by 
massive limestone. 
On Bush's Branch, in section 13,/ Grand riYcr township, 
occurs the following 'exposure: 
FEE'l' 
2. Alluvium... ... ........... . .. . ............. .. .......... . .. 3 
1. Soft black shale .. . .. ...... .. . , . ,........ .. .. . . . ........ 1) 
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The black shale is extremely rich in specimens of Chonetes 
verneuiliCllnus which, whe'Il! the spot was last visited, had weath-
ered out clean and formed a small talus at the foot of the bank. 
Tllis is the last of the Carbonliferous exposures in Adair county. 
Near the old mill at the village of Webster, in Madison county, 
something over a mile east of the exposure found in section 36 
of Harrison township, several feet of rusty-colQred Fusulina 
limestone is exposed, but its relations to the beds above and 
below have not been traced by the writer. 
The general dip of the limestone in Adair county is toward 
the south. Middle river, cutting in a southeasterly direction 
through these southerly dipping strata, gives them an apparent 
dip to the southeast. The apparent southeast dip is of 'course 
less than the actual southerly dip. The former amounts to 
about ten feet to the mile, or about the same as the gradient of 
the bed of Middle river. 
Sections of Indur~ted Rock West of the Divide 
The west half of the 'county is covered by a thick mantle of 
drift, and no streams cut to. bedrock. Oonsequently the only 
obtainable evidence as to the nature of the indurated rocks is 
to be obtained from deep borings, and the number of the latter 
records of which have been preserved is all too smalL The 
results indicate that the surface of the Missouri is at places 
covered by a veneer of Oretaceous sandstone belonging to the ' 
Dakota stage. The following shafts have been investigated. 
.. . 
On the farm of J. A. Hulbert, in Washington township, four' 
and one-half miles southeast of Bridgewater, rock was encoun-
tered at the depth of 275 feet. After penetrttting twelve 
feet of soft sandstone, further driiling was · abandoned. 
At the residence of J. G. Hendry, one mile south 'of Bridge-
water, a well was sunk about 1897, and the record, carefully 
preserved by Mr. Hendry, reads as follows: 
FEET 
Blue clay ... ..... ... . .. .. .. ... ...... • .. .. . . .. .............. 65 
White clay . .. . . ... . : ....... . .............. . ..... .. .. . ... . . . .. 40 . 
. Gravel ..... ......... ........ . : ......... . ......... .. ......... 1 
Dark, soft, sandstone .. .... ................... .... ... .. . ..... 12 
Hard clay, dark in color ... . . ............ .. ........... . ..... 2 
Sandstone ................................ .. .. .......... ... .. 18 
Slate . . ................ . .. .... . ...... . ............. .. ....... 2 
Goal ... ....... .................................... . . .... .. . . 1.8 
Limestone . ..... ... ...... .. ....... . ... .. .................... 18 
Quicksand and water : .. ..................... . ...... . ... .... . 
Total .... .... .... ............ . .... .. ....... ' .. .. .... . 159.8 
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The gravel occurring just below the white clay is described 
as consisting of pebbles which were much water worn and very 
I ' 
hard, and of rather uniform size. The white clay was of such a 
character as to' color the ·water milky when it was first drawn 
from the well. , Both it and the blue clay above contained few 
pebble's. Eighty feet lower down the hillside, and half a mile 
or less from the site of the first wen another shaft was put down 
with the following result: 
FEET 
Blue clay .. . ................ ' ........... . ...... . .. . ......... .. 177 
Red clay with many pebbles ..... ..... . . . ... . . . ......... . . . ; 3 
Blue·black Carbonifel'ous shale ..... . . . . .. . . .. . ... . .......... 40 
, 
, Total ...... . .. . ,,-. .... ... .. .... .. ........... . ...... 220 
The black shale contained two or three narrow bands of coal, 
but was otherwise homogeneous in its nature,and of a smooth 
even consistency. The" red clay with many pebhles" is prob-
ably a phase of the Dakota sandstone. In the first section the 
line of separation between the Missouri and Dakota is the two 
feet of black shale lying immediately above the strat"Q.m of coal. 
On the farm of E.. Stacey, one mile northwest of Bridgewater, 
in the digging of a well shaft a forest bed was struck at the 
depth of forty feet. After taking out a section of a good sized 
log, probably of cedar, digging was resumed. Ten feet lower 
the auger entered black shale. 'The water was dark in color, 
and had a bad taste. No indication of the presence of Cretaceous 
materials appeared in this well, th,e drift lying in immediate 
contact with the Missouri shale. .' 
On. the farm of W. W. Witham, in Summerset township, a 
short distance west of Greenfield, a well was sunk to the depth 
of 275 feet. At about 240 feet the drill passed into limestone 
. . 
, with bands of black and blue shale. No Dakota ,gravels or 
sandstones were present. The Missouri limestone was covered 
by 240 feet of blue clay, with some small pebbles and bowlders. 
A shaft sunk by the city of Greenfield for the pnrpose of 
securing a water supply for the municipal electric lighting plant 
passed through 208 feet of bowlder clay and 13 fect of Missouri 
limestone and shale. .N 0 gravels were encountered" A few 
small pebbles were found in the 'clay, and at one point a thin bed 
of sandy clay was encountered. As usual, the complete record 
was llIOt preserved. 
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A shaft sunk on the farm of F. H. Seers, five mil'esnorth of 
Fontanelle, is r eported as passing into soft sandstone at a depth 
of 260 feet. About twenty feet of the sandstone was penetrated 
without any change in the nature of the materials beLng noted. 
On the farm of Henry Rose, two miles, north of Bridgewater, 
Missouri limestone was struck at a depth of 270 feet, while a 
shaft on the farm of AI. Bowers, a mile or ,two north of the 
Rose farm, passed into Dakota sandstone at a depth of 260 feet . 
Forty feet of "fine-grained sandstone" is also reported from a 
well bored by William Turner near Adair. 
The only record of Dakota sandstone east of the divide is 
given by Simpson in Norton's report on the Underground Wa-
ters of Iowa. This is a well bored on the Whittum farm in sec-
tioTII 19 of Lincoln township. 
Enough has been said to indicate that the surface of the Mis-
, souri rock in the northwestern half of Adair county is dotted 
with scattered outliers of Dakota sandstone. Probably no part 
of the county is covered with' a solid and continuous mass ' of 
Cretaceous rock. The variation in the depth at which rock is 
encountered indicates two things: the depth of the erosion to 
which the drift has been subjected, and th~ depth of erosion to . 
which the underlying rocks were subjected before the comirrg of 
the ice-sheet. 
The abandoned Eureka coal shaft, six miles south of Adair, 
passes entirely through drift and Missouri rock. The shaft is 
now partly filled, and is not in condition for examination, but it 
was described by Keyes (Iowa Geological Survey, Volume II) 
, as .follo~s, in the year .1894: 
The shaft is 262 feet in: depth, the coal varying from twenty 
to thirty~two inches in thickness,. The roof is bituminous shale. 
The bottom of the shaft shows: 
FEET 
Clay shale (exposed) ." ... " ., .. . .. .. "" ... , '" .. ,." ... .. .. 2 
Coal ... . . ...... . . ... .... .. . , .................. , .. ,.... . ..... . 2 
Fire clay ... . ...... " .. , . . , . . .... .' ." .. , ... .. . . . ... , . . . . " . . .. 2·3 
Sh'ale, dark (exposed) ., ", .. , . . , .. ,., .. , .. , ' , . ," ', .... ',. ,. 1 1-3 
Total . .. ,-. . .. , . . , . . , .. . ...... . ... .... .. . . ... . . ,... 6 
The milie is worked on the long wall plan. There are a ,few 
unimportant clay seams, but no other breaks in the continuity of 
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the bed. This is a new millie. The coal has been taken out only 
from about 150 to 200 feet to the east and west of the bottom of 
the shaft. It is reported thaJt there are two other seams belo·'" 
the one now worked, one at a depth of about forty-five feet and 
the other it a depth of about fifty-five feet from the bottom of 
the shaft. ! : I ~ : ' +: 
In June, 1892, a correspondent of the Greenfield Transcript 
wrote as follows: 
The size of the shaft is 6x16 feet and is divided into three 
-apartments. At the depth .of over a hun:d.red feet they found a 
cedar post. The dirt passed through was very hard and had to 
be dug with a pick. Thence through diffe·rent kind~ of. clay and 
into soapstone. . The caprock is lour feet and nine inches thick. 
After passing that, came into two feet of black loO'king sub-
stan'ce which contained coal 'blossom; passing on intO' slate, 
thence into a three foO't vein of good coal. The shaf·t is 228 
feet deep, and the cO'al is deposited 268 feet from the top of the 
ground. • 
The evidence of a forest bed, in the shape of a cedar log, is 
suggestive of Aftonian deposits .. No Cretaceous rocks appear at 
this point. The coal in the shaft near Bridge1Vater is probably 
to' be referred to the horizon of the Nodaway coal as described 
by Smith for the counties south and southwest of Adair, but the 
information is SO scanty that no definite correlation is yet pos-
sible. 
COMMENT ON CqRRELATION AND STRUCTURE 
JOHN L. TILTON 
The blue-black shale which Gow mentions as being present in 
section 36 of Harrison township, Adair county, is Lawrence 
shale, between the Iatan limestone below and the Oread lime-
stone· abo've, in the Douglas division of the ·Missouri stage. 
The isolated group of outcrops in the central part of Harrison 
township belongs to the Oread (Plattsmouth) substage, Douglas 
. division . of the 'Missouri stage. · The outcrop described by Gow 
that is located in sectiO'n 27 (northwest quarter of the northwest 
quarter) is an almO'st exact reproduction of the section at the 
brickyard south of Plattsmouth, Nebraska, and of the outcrop 
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at Fox quarries, Cass county, Iowa, together wit~ beds of lime-
stone and associated shale found along the river from Fox quar-
ries to Reno. The Oread limest"one in Adair county is more 
shaly than, that in Nebraska, but there is the same general dis-
tribution of fossil content in all three regions: Adair and Cass 
counties, Iowa, and eastern Nebraska. At the bridge in the 
southwest quarter of the southwest quar,ter of section 22, Harri-
son township, low water in the river is at the level of a lower 
portion of this limestone. Near the old mill in the n:ext section 
northwest (section 22) the river cros,ses the eight feet of shale 
that appears in the lower third of the cliff in section 27, above 
which the next group of limestone appe1ars in the river bank. 
The topmost, very fossiliferous beds of section 21 have been 
eroded away near the mill. 
Four miles further up the river (northwest quarter of seCition 
12. Grove township) , the thick limestones in the hillsides appar-
(Hltly are the Oullom and Cedar Oreek limestones, with accom-
panying shale, of the N ehraska section, the Lecompton Hme-
stone of the Missouri section. 
. . 
The very small exposure of limestone in section 16, Jefferson 
township (southwest quarter of the southwest quarter), is 
judged to be one of the lowest beds of the Deer creek (Forbes) 
limestone,.' The reason why no m01:"e of this . lImestone appears 
up the river is because the limesitone has been removed from 
the upthrow side of a norma:l fault* near at hand. Strata of the 
lowest part of ' the Kansas Oity division of the Missouri S'tage 
have been eneountered beneath the drift at the Eureka' shaft in 
the northwes,t part of the county (n;orth center of ~ection 4, Eu-
reka township). 
The difficulties in determining the relation 6f the strata in this 
part of the state have been due (a) to the presence of thick drift 
(loncea1ing all beds except in these isolated positions; (b) to the 
near proximity of , Kansas Oity beds immediately north of the 
Stuart-Oasey regiont without recognition of a fault of about 284 
feet throw between that district and Arbor Hill; (c) to the pres-
ence of a nearly complete 'section of the Kansas Oity division 
*Note Gow's description of brecciated lim€stone, 
t In the summer of 1920 the writer was convinced that the strata north of 
Stuart, mapped by Bain as , of the Missouri stage, are not Missouri in age, but 
b elon g to the 'Des Moines stage and are located well down in that stage. 
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nine miles east of the county, with the thinned shale and lime-
stone concealed by drift between that locality and Adair county. 
The thinning of these beds has not previously been recognized 
for this region.* 
The relation of conditions in these adjacent regIOns will now 
be more fully stated. 
Adjacent Regions 
Nineteen miles a little north of west of the isolated outcrops 
of Missouri limestone in Harrison township is the location of an: 
.old mine in section 4 of Eureka township, Adair county, reported _ 
by Keyes and also by Gow, with shaft passing through the base 
of the Missouri stage into the Des Moines, reaching a seam of 
coal at a depth of 262 feet below the uplankl and apparently end-
ing in coal eighty-six feet below the Bethany Falls (Earlham) 
of the Madison county section, and thirty feet below the Hertha 
limestone.t ' 
Bain mapped the most western exposure of the Des Moines 
stage i~ Guthrie county,- three miles north of Stnart, thirteen 
miles to the north of the isolated outcrops. 
Twelve miles east of the outcrops and a little south the base of 
the Missouri stage passes beneath the bed of Middle river, while 
Oherryvale shale and DeKalb limestone are in the upland. 
Such a relation to the west, north and east, in D region where 
the dip is slight, might lead to the expectation that the isolated 
outcrops of Harrison township belong near the base of the Mis-
souri stage. When, however, the sections described by Gow are 
compared with sections near Earlham and Winterset it is found 
that the sections described by Gow do not fit into the sections 
found in those places. Unfortunately, neither individual fossils 
nor the entire a8'semblage of fossils named in Gow's lists aid in 
fixing precisely the position of the beds. All the fossils listed 
are found throughout the central portion of the Missouri stage in 
~{issouri, and also throughout the central portion of the Missouri 
stage as far as known in Iowa. 
Referring to adjacent regions to the southeast and to the 
southwest, the writer found in -Olarke county, the next count.y to 
>John L. Tilton, The Thurman Wilson Fa-ult through Southwestern Iowa, and 
its Bearing: The J .ourna l of Geology, Vol. XXVII, pp. 383- 390, 19-20. 
t Accordin:g to the note on -page 29 8 this stratum of coal is farther down In 
the Des Moines stage. -
• 
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t~e southeast, that an average dip of 9' 26", fourteen and a half 
feet per mile, was all that was necessary, even w:thout a thin-
ning of beds in the inter-vening region, to carry the Bethany 
Falls (Earlham) limestone, outcropping in the hillsides north of 
Osceola, down so that the Westerville limestone, which belongs 
considerably above the Bethany ~alls limestone, is at the level of ' 
Grand river near the southwest corner of Clarke county. Be-
l ween these two points the strata in Clarke county are complete-
ly concealed by the overlying drift; but there can be no s,outh-
,east-northwest fault concealed there, for directly south in Deca-
tur county Bain found n~ break in his section along Grand river 
from the base (Hertha) up to the last outcrop which he describes, 
which is that. of the beds of Westerville limestone just men-
tI·one·d. . I" I!·,' · ·I '1 I I ~ : i ; , . .i 
Twenty-one miles to the southwest of the outcrops in Harrison . 
township coa:l has been reported near Bridgewater, a few miles 
north of the area where G. L. Smith found that the coal mined 
was Nodaway coal, with which decision the results of the work 
in and near Cass county by the present writer ' are in accord. 
This coal, far up in the Missouri stage, is thus found only thir-
·teen 1I0.l~s south of the old shaft above mentioned, in Eureka 
township, where coal was formerly obtained-from the Des Moines 
stage-a stratigraphic difference of 743 feet, according to the 
Clarinda well record, which should be diminished by 70 feet to 
673 feet because of. thinning of strata as stated in the report on 
the" Geology of Cass County, Iowa." This is an average of 51.8 
feet to the mile, that would require only an average dip of 33' 44~ 
straight south, or of r 7' 8" southwest, in the supposed general 
direct,ion of the dip. 
HOW THE HORIZON AT BRIDGEWATER WAS ASCERTAINED 
.As no section 'east and west across southwestern Iowa oan be 
made directly from exposures, without referring to data .from 
elsewhere, recourse must be had to results of work along Mis- ' 
I souri river. A illimber 'of ·years ago Bain correlated the Winter-
set and the Decatur county sections with the beds at Bethany 
Falls, Missouri, but unfortunately he mistook the limestone at 
the mills at Bethany Falls for his "Fragmental" limestone 
(Hertha). It was to test the criticism by,F. C. Greene, and also 
to correlate the strata in Clarke. county, that 'the present writer 
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went with Greene to Bethany Falls, and later reported in a paper 
that some of the writers on Geology seem to have overlooked2 • 
Hinds and Greene have since then completed their section across 
tho Oarboniferous of Missouri, reviewing Broadhead's section; 
aud, while their work was progressing, G. L'
I 
Smith3 connected 
the Carboniferous section of southwestern Iowa with Broad-
tlead's section, including in; his correlation the beds at Stennett, . 
Montgomery county, Fox quarries4 , Cass county, and the coal at 
and n,ear Briscoe5 , Adams county. At Briscoe the coal is about 
eighteen inches thick, at a depth of 121 feet from the hillside; 
Gow gives its thickness as twenty inches at Bridgewater · at a 
depth of 140 feet, .or about the s,ame distance beneath the level of 
the upland as the coal at Briscoe. Limestone lies beneath the 
coal at both places . . Since. at the old shaft, fourteen miles north 
in Eureka township, the coal is 262 feet below the level of the 
upland, and the general dip is to the southwest in that region, 
that seam of coal should be far below the seam of coal found at' 
Bridgewater, even: if the shaft in Eureka township were not on 
the upthI'lo'w side of a fault plane between the two locations, 
Further, the only other seam of coal between the . Hertha lime-
stone and the Nodaway coal seam that could possibly claim 
attention from its relations, that is the seam four to six inlches 
thick in the Dadore shale, beneath the Bethany Falls (Earlham) 
limestone, does not meet at all the conditions found south of 
Bridgewater and near Briscoe. Thus the argument from rela-
tions 'IlIorth of Bridgewat~r agrees with conclusions G. L. Smith 
reached in a study to the southwest toward Briscoe. Under 
these conditions it seems indisputable that the coal seam found 
near Bridgewater is the Nodaway coal seam. 
A Fault Plane 
Todd6 first recognized the presence of a fault near Thurman 
and the Wilson quarries in Fremont county. Later Smith deter-
' .l ohn L . Tilton. " The Proper Use of the Geological Nam e, B e tha n y ;" proc. Iowa 
Acad. ScI.. Vol. XX, p . 207, 1913. . . . 
. 'G. L . Smith, "Carboniferous Section of Southwestern Iow3J ;" Iowa Geological 
Survey, Vol. XIX, pp. 6'27, 628 and 654. 
'The rel'ation of the bed,s at Fox quarries was not worked out. It was misjud'l"ed, 
apparently because 01' the proximity of Fox quarries to Briscoe. A ' fault with a 
throw of 284.5 feet 'passes between these two points. . 
'Keyes thought t he coal seam n ear Briscoe was "apparently the Nodaway coa l 
seam." See I owa Geologi'cal Survey. Vol. II, p . 440, 1894, (but Briscoe is ther e in-
corrpctl v locat.ed as in Cass county ). 
oJ . E. Todd, "On the Folding of Carbonifero us Stralta in Southwestern Iowa;' : 
Proc. Iowa Acad. Sci .. Vol. I, Part 1. p. 61. 1887; also, "S'oll)e Va ria nt Conclusions 
in Iowa Geology," Proc. Iowa Acad. Sci., Vol. XIII, p. 184, 1906. 
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mined the throw at that point to 'be three hundred feet7 , with 
ilplift to the north, and suggested that: "A continuation of the 
line of displacement from .r ones Point to the Wilson section 
would pass south of the exposure of the Forbes limestone at 
'Malv~rn, Stennett and Grant, and would thus give an explana-, 
tion of the appearance of the limestone at those places8." He. 
also states concerning the extension of this fault line : ,. The 
fal1lt near Lake Wabonsie has, probably, in its eastward exten-
sion, become an anticline·," etc; 
The present writer finds that the fault does not become an anti-
cline near Stennett. He finds it to be a normal fault passing be-
tween Briscoe and the Fox quarries, at 'which point the displace-
ll.lent is 284.5 feet, with the up throw on the northlo. If this thrvw 
continued to dimini,sh northeastward at the same small rate it 
wOllld continue northeastward beyond the limits of the state. On 
trar.'ing relations across the county the fault is found to paS8 
northwest of Bridgewater, ap.d apparently northwest of section 
21, .r efferson township. At the northeast corner of section 11, 
Gr'ove township, not far from the fault plane, the dip of the lime-
stune is found to be r 15' N. 80° W., a's if on the southeast side 
of the fa'lllt plane. 'The effect passes on toward the northeast for 
a distance beyond Arbor Hill, but the main displacement is 
farther north at a parallel fault in Guthrie county. 
In the above let it be noted (a) that north and south along the 
<'!"lst side of the county no displacement of strata exists; (b) 
that along the west side there is a displacement of 284.5 feet with 
upthrow on the north; and (c) that the piane of the ,fault passes 
diagonally across the county from north of the southwest ~orner 
to west of the northeast corner. , 
A FURTHER TEST 
, . 
The above argument is complete, but a further discussion dependent on 
general dip may be accepta'ble, The exact level of the base of the Hertha lime-
stone at the old shaft in EUl'eka township, and of the coal at Bridgewater, are 
not known, but , the estimates obtainable are believed to be suffiCiently close' 
to bring out the general relation. 
'G, L, Smith, "Carbonife rous Secti on or Southwes t e rn I ow a :" Iowa Ge o!. ,Surv" 
Vol. XIX, p, 61 2, 1908, 
sIdem, p, 649, 
"Idem, p, 636, 
"See repo·rt on the Geolo'gy ' of Cass County, this volume, 
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On the north side of the fault plane two pOints can be selected for th.e de-
termination of the dip between them in a direction approximately parallel to 
the tlault plane: On Turkey creek two miles north of Lewis, in section 1 of 
Cass township, Cass county, the thick bed of the Oread limestone ' is at 1,123 
feet .above sea level. In section 4 of Eureka township, Adair county, the bQttom 
'Of the Miss'ouri stage is estimated to be at 1,239 feet above sea level. The thick-
ness of the strata between these two pOints, according to the record of the 
Clarinda diamond drill hole," is 470 feet, which should be changed to 400 feet 
because 'Of thinning 'Of beds as stated in the Cass county report. To this should 
be added the 116 feet difference in elevation, making 516 feet to be accounted 
for in a distance of twenty-two miles, which difference must be accounted for 
by dip (mQdified by thinning of strata), by faulting and by unconformity. 
The:e is no reoorded evid'ence of faulting or of marked unconformity in this 
part 'Of the section, except as stated in this d'iscussion, but the strata do become 
thinner toward the northeast. The. difference of 23.45 feet per mile would cor-
respond to an average dip ,of 15' 16" if referred 1;0 dip alone. 
On the south side of the fault plane a determination of the dip may be 
made in a similar manner. From th.e base of the Nodaway coa l seam at Bris-
coe to the base 'Of the Hertha limestone, the record of the diamond drill hole 
at Clarinda gives a thickness of 65,6 feet, which should be lessened by 70 feet 
to 586 feet because of thinning out of strata as stated in the Cass county :eport. 
From this must be subtracted 82.5 feet, the. d'ifference in level between. the Noda-
way ceal (1,014.5 feet above sea level) at Brisooe and the base 'Of the Hertha 
lhnestone (932 feet above sea level) . at the "Backbone." This difference of 
503.5 feet must be accounted fer in a distance of 42 miles between Briscoe and 
the "Backbone," nine miles east of Ad'air c?unty. At present there is no record-
ed evidence of a fault plane running northwest-southeast. through this region. 
There is, hewever, a thinning of strata towar,d the nQrtheast, which, because of 
the proximity of the two regions on opposite sides of the fault plane, is here 
overlooked. The entire difference of 503.5 feet could be accounted fer by an 
average dip of 12 feet per mile (7' 49") along the line from the "Backbene" t'O 
Brisooe, which is half that found in the same direction along the no: th' side 
of the fault plane, with the difference in part, at least, due to thinning of 
strata. 
It is not necessary to assume a~y considerable continuation of the Wilson 
fault north and SQuth along the east side 'of the oounty past Harrison tOlVnsihip, 
so far as thickness of strata is concerned. At Stuart the base of the Hertha 
limestone is tak~n to be at 880 feet above sea level. Ten miles south it is, ac-
cording to the section 'from BriscQe to the "Backbone", at 802 feet above sea 
level, a fall ,of 7.8 feet per mile, or of 5'5", which would give 15.6 feet per mile 
southwest. This accords fairly closely with the dip of 17 feet per mile seuth-
west obtained from the fall in the strata in ten miles frem .1,000 feet above sea 
level at Earlham to 915 fe,et above sea level at Stuart.." 
North and south along the west side of the county, however, from the o,ld 
shaft in Eureka township to the coal south of Bridgewater, a distance 'Of thir-
"'Smith , G . L ., Ide m, p . 61 8. 
l 'lH. F. Bain, "Ge ology ot Guthri e County, Iowa :" Iowa Geolog ical Survey, Vol. 
VII, p. 428. .J. I :. ,. , 
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teen miles, across the fault plane, there is, as above stated, a stratigraphical 
difference ·of 743 feet according to the Clarinda well record, wpich 'should be 
diminished' by 70 feet to 673 feet because of thinning of strata. At this point 
(Bridgewater) the Nedawa.y coal seam is not far from '1,076 feet above sea level, 
J and the base of the Hertha not far fr'Om 403 feet above sea level. To this should 
be added 163 feet for the difference in level between· the Nodaway coal ·at Bridge-
water and the base of the Hertha at Eur'eka shaft. The R:l6 feet if referred to 
dip aJ.on~ would require an average dip of 64.3 feet per mile, ' or 41' 52", to' the 
south. If from this an average dip' to' the southwest were computed it :would 
be 1 0 23' 44", an average even greater than the dip f,ound to t.he northeast near 
the fault plane, in section 12; GI'ove township. 
Thus north to south along the west side of the county the difference is 8.24 
times the difference along the east side Df the CDunty, while east and west along 
the general direction e.! the fault plane the difference per . mile Dn the south 
side, where the strata are thinned out more than on the north side, is abDut 
half that along the north side. The' d,ifferences are clearly in harmony with the 
presence of the fault as wor·ked out in Cass county, and withDut field evidence 
that suggests warping in this locality. 
It is further neted that the dip measured in Grove township nea.r the fault 
is, as stated above, northwest instead of southwest. 
Location of . the Beds 
With an average dip of twelve 'feet per mile (0 0 7' 49") on the 
south side of the fault plane for the entire distance of forty-two 
miles from the" Backbone" to Briscoe, the base of the Hertha 
]iinegtone in Harrison township would be 132 'feet bElow. the level 
of ::\f.iddle river at the "Backbone." If the slope of the river 
b~d is 5.5 feet per mile, as was determined farther down: the 
stream, although it may be more here, sixty feet must be added 
,to the 132 feet, giving 192 feet. This number of feet above the' . 
base of the Hertha limestone is .a stratum 519 feet from the sur-
face in the Clarinda diamond drill hole. From this computation 
it is evident that the Stanton limestone is ~elow the bed of the 
. river where the limestone outcrops in the eastern part of kdair 
county, and that the limestones found in Adair county are a part 
vf one of the important divisions not far above t~e Stanton. 
'l'he following facts also have a bearing on the question: 
\ 
1st. The Kansas City division thins out from 165 feet thick 
at Olarinda to 125 feet at the "Backbone." 
~ 
.' 
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2d. "The thinning of . the Lawrence shale is from south to 
north, as is the case of most of the other thick shale' members". " 
3d. There are apparen'tly faunal breaks at the base of the 
Lansing, beneath the Oread, and in the Shawnee1 \ with some 
f~Yidence of erosional unconformity. 
4th. The Deer creek limestone (Forbes) suffers a very pro-
nounced diminution in thickness between Nebraska and Stennett. 
5th. Between Briscoe and Bridgewater the Nodaway coal is 
tlssentially horizontal, so that at Bridgewater the seam is forty 
feet below what the average dip from the" Backbone" to Briscoe 
would lead one to expect to find it. 
Gth. There is no bed of limestone seen by the writer nor re-
purted either by Gow or by others In the river va!ll~ys of Adair 
county west of Arbor Hill. 
All six of these points agree, forcing the conclusion that the 
MisBouri stage as a whole not only has disappeared by erosion 
at the exposed preglacial surface of the entire stage. but that the 
. various members thin out rapidly to the northeast in this portion 
o~ the state. 
The Iatan limestone lacks the persistency as a formation that 
marks the limestone in Harrison township, and the ~equence of 
1imestone and shale reported elsewhere for the Iatan does not 
agree with what is found in Harrison township. The Oread lime-
stone is a resistant ledge, with divisions correspolliling to what 
is here found, less the uppermost portion removed by erosion, 
aud with fossil content agreeing in ' relative abUlidance-most 
pronounced in FU8u,lina beds. 
It is therefore the judgment of the writer that these isolated 
outcrops in Harrison township of Adair county belong to the 
Oread and as'sociated limestone~. He also finds that, situated 
on the south side of the fault plane, they are the equivalent of 
the beds at Fox: quarries, Lewis and Turkey creek, Cass county, 
situated on the north side of the fault plane. Other beds of the 
Missouri stage in which shale is the important element lie con-
cealed beneath the thick deposits of drift along the divide 
between Arbor Hill and Bridgewater. 
1.3Hinds and Greene "The ,Stratig-raphy 'Of the Pennsylvanian Series in Mis- . 
s'Ouri:" Miss'Ouri 'Bureau 'Of Ge'Olog-y and Mines, VaL 13, ,2'd Series, p. 170. 
"Idem, pp. 155 , 169 and 183. 
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SECTION ACROSS ADAIR COUNTY 
1'lle section across the county east and west soutllOf the fault 
plane is expressed in -the accompanying diagram, which may be 
compared with a diagram of a section east and west across Gass 
county along a line north of the fault plane. It should be noted 
that the fault is a dip or slightly oblique normal fault, with offset 
of thirty-five and onie-half miles, and a: thinning of strata toward 
the northeast. 
In order to express the relation of the beds that outcrop along 
Middle river in the eastern part of the county it h'::.s RAemed de-
sirable to represent the base of the Deer creek substage as it 
meets the bed of Middle river, which in a straight line is ten and 
three-fourths miles northwest of the base of t~e Oread substage 
where it outcrops in Harrison township. As the strata rise to 
. th,= north this makes it appear as if the Tecumsey shale became 
thicker, when in reality all the strata become thinner to the 
northeast. To obtain the average component of dip in the direc-
tion indicated the dip illustrated should be divided by 881~3 . 
THE GLACIAL AND INTERG"LACIAL DEPOSITS 
JOHN L. TILTON 
The glacial and interglacial deposits consist of the Nebraskan, 
or oldest drift, the Aftonian interglacial deposits, and the Ka.ll-
Ran, or uppermost, drift. The 'lower portion of thr 10885 mny 
also he mentioned here, for the deposition of the 10css probably 
began while the northeastern an:d northern parts of 1he state 
were orcupied by ice sheets later than the Kansan, and continued 
in varyjng amounts up to the present . 
. The Nebraskan drift underlies the Kansan drift in parts of 
Adair e01mty, but it is impossible from existing evidence to de-
fiue its jistribution exactly. From the few places when~ the 
stratified rock appe~rs at the surface and from the many more 
locations where wells reach the stratified rocks without encouu-
tering it, it is evident that the Nebraskan drift i~ ThOW absent 
from a portion of the county. That it was once present even in 
those places is evident from its present position in other !Hl rts 
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of the county, from the evidence of weaJtherin:g that the surface 
of that drift presents, and from evidence that the surface o'f that 
, drift has been removed in places by stream erosion in the Afton-
ian interglacial interval that followed the deposition of the drift. 
Some of the Nebraskan drift lying in places exposed to erosion 
by the Kansan ice sheet undoubtedly was removed as that sheet 
spread over the country. '. The Nebraskan drift has also in post-
Kansan times been removed somewhat in places by streams that 
have cut through the Kansan drift into the Nebraskan drift. 
It has been shown recently by Kay that in many places in 
Iowa there has been developed on each of the older drifts, the 
Nebraskan, the Kansan, and the Illinoian, a sticky, tenacious 
clay, to which the name gumbo til has been given' 6 • IIli Adair 
county the Nebraskan gumbotil has been found in many places 
underlying the Kansan drift, and the Kansan gumbotil is found 
consistently at or close to the surfaces of the remnants of the 
Kansan upland plain16• • 
In the following localities the Nebraskan gumbotil, which sep-
arates the Nebraskan drift from the Kansan drift, is about eighty 
fbet below the level of the upland or at a level of 1,136 feet above 
sea level, since the level of Stuart is given as 1,216 Ieet above sea 
level. The Nebraskan gumbQtil is three to four feet thick in a 
few places where its tbickness could he noted: ' 
Lincoln township .... .... ........... Se qr of the Se 1,4 of section 35 
Eastern portion of section 30 
Grove township ... ... . ......... ... . Se qr of the Se * of section 14' 
Harrison township ..... : .. ...... . . ,' Sw qr of the Nw * of section 24 
Ne qr of the Ne * of section 30 
Summerset townsl).ip ......... ; ..... Sw qr of the Sw * of section 28 
• Be qr of the Bw * of sect~on 29 
Ne qr of the Sw %, of section 16 
Grand River township ....... .... ... . Se qr of section 10 " 
Washington township . ............. Sw qr ,of the Se ~~ of section 29 
Orient townSihip ........ .. . . . , . ..... Se qr of the Se * of ' section 3 
East center of section 9 
Sw qr of the Sw * of section 29 
Union township .................... Se qr of ' the Be * of. section 19. 
There are numerous places where the roads cross the level of 
the Nebraskan gumbotil on the slopes of the hillside, so that the 
"Kay, George F .. Gumbotil , a N ew. T e rm in Pleistocene Geology: SCience, n ew 
series, Vol. XLIV, November 3, 1916. 
'OKay, George . F . Some Features of the Kansa n Drift in Southern Iowa: BulL 
Geol. Soc. of Amer., VoL 27, pp. 115-117; a lso Iowa Geol. Surv., VoL XXV, pp. 
,612-615. 
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gumbo til if there present merges with the black soil at the sur-
face. I .. ' , I ,.,.11:""1019 ~I "i;} ~ 
, ; l I , .#.~! ""'eJ I 1ft;;jilllru 
The tendency of the ravine bottoms to widen out at this same 
level WaJS so conspicuous that it did not seem fortuitous, but 
seemed rather to be dependent upon the porosity of the gumbotil 
and the ease with which it was eroded, thus extending the fiat 
and allowing the Kansan drift abov~ it to be eroded further back. 
. Some of these conspicuous fiats are the following: 
Walnut township ............... . .. Southern part (If section 32 
Jefferson township .. ............... Section 8, and Sw porUon of section 14 
Prussia township ..................... Se ql· of the Se ;4 of section 26 
. Centers of sections 9 and · 10 
Summerset township ............... .section 8 
Sw qr of section 20, and southern part of 
section 22 
Richland township .................. West part of Se qr of section 21 
Se qr of Se ~ of section 25 
South centra.l part of sections 27 and 28 . 
Nw qr of section 28 
It will be observed that none of the above locations are in the 
northwestern portion of the county, nor in the upland anywhere 
in the county. The Nebraskan gumbo til can be found only where · 
stream valleys and ravines have been cut deep beneath the sur-
face. 
What the thickness of the Nebraskan drift, and what the char-
acter of it may be beneath the gumbotil can be ascertained only 
from well records, none of which, unfortunately, give us the 
necessary data, though two records, numbers 11 and 12, page 314-, 
. give depths of 208 and 240 feet respectively, which reach 12$ and 
160 feet below the level at which the upland phase of the N ebra·s-
kan drift, that is the Nebraskan gumbotil, was noted. It is pos-
sible that the deepest portions of such wells. are really in N e-
braskan drift which from meager evidence it is impossible to 
differentiate. It is ' also possible that such wells are in Kansan 
drift only. In this case some of the valleys eroded in the N e-
braskan drift in Aftonian times and since then filled in by Kan-
s.an drift were from 128 to 160 feet deep, which is a considerably 
greater depth beneath the' Nebraskan .gumbotil plain · than is yet 
reported in other counties. 
The Aftonian interglacial deposits· include · such deposits of 
sand, gravel and related deposits as were laid down in the long 
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interval of time tha:t elapsed between the meltin:g of the Nebras-
kan ice sheet anid the advent of the Kansan ice. The material was 
obtained largely from erosion of the Nebraskan drift, and partly 
from erosion of such sandstone, limestone and shale of underly-
ing format,ions as may have been exposed. H~re also must be 
included the gumbotil developed from the N ebraskan ~rift. 
While the gumbotil itself is a part of the Nebraskan drift the 
surface of it marks the level of an extensive plain developed first 
as weathering proceeded and later trenched by stream action 
following uplift, or change that quickened the streams, through 
whose work the sand, gravel and chiy were sorted and distri-
buted to lower levels. Here, also are included forest beds and 
peat developed in the latter part of the Aftonian times. Evi-
dence of such accumulations in this county must be derived large-
ly from well records, a number of which are included in the de-
scription that follows that of the Kansan drift. Evidence of in-
terglacialconditions is especially noticeable in well records num-
bered 2 an.d 3, and in the general statement of well diggers. 
The Kansan drift is 'the bowlder-bearing clay that can be seen 
exposed on the hillsides in all parts of the county. On it and re-
lated topographically to t!le upland plains is Kansan gumbotil. 
The gumbotil apparently is composed of the former surface de-
posits of the Kansan plain 'so changed by long continued weath-
ering that the pebbles and bowlders have been almoAt completely 
lost by solution. -The soluble portion has been carried away and 
the clayey portion has thus been relatively increased. By these 
process'es the surface of the drift has been converted into gum-
botil, with loss of the characteristics that may have originally 
marked the surfjlce of the ground moraine. 
It is the surface of this KanHan gumbotil or the overlying 
loesslike clay that forms the rich soil of the upland, from which 
surface much material which was formerly there has -been wa:shed 
to lower levels and in many cases transported completely away 
from the county. :It is from the Kansan gumbotil that water 
seeps out upon the hillsides after rainy weather forming the 
springy ground there so noticeable. Pebbles and sand are some-
times found above this level upon the hillsides, qu,t bowlders, 
never. 
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Beneath the gumbo til a yellowish r ed oxidized portion of the 
Kansan drift with numerous accompanying pebbles is a marked 
characteristic along roads and ravines at about forty feet below 
the general level of the upland. A count of the pebbles in the 
drift was made in Jackson township, southwest quarter of the 
southeast quarter of section 13, with the following result: 
Red quartzite ... .. .... .. . . ... .. .. 30 Quartz schist . .... .... . .. . . .. ... . 2 
Dark quartzite .... ... ... . . .. .. .. 1 Hornblende schist ..... . . .. .. .. . 2 
Light quartzite . . .... , ... .. . .. .. . 13 Dark schist ... ... . ... . . .. . ... . ... 1 
Greenstone ... . .. . . .. . . . . .. . . . .. . 30 Limestone, gray .. . .... . ........ ::I 
Dark granite .. . . . . . .. . .. . . . .... . 1 Chert, gray ... . .. . . . . .. .... . .... . 6 
Light granite . . .. . .. ............ . 4 Sandstone, reddish brown . ....... 1 
Decomposed gl'anite . . .. .... ..... . 1 Iron concretions from sandstone.. 1 
Quartz . ....... . . . .... . . . .. . ..... 4: 
100 
A deeper phase of the same bowlder-bearing portion of the 
Kansan drift is dark blue in color, and even black. This phase is 
seen only in material taken from wells; and on the sides of ra-
vines where water has cut back through the weathered portion of 
the drift. Drift of this character is to be seen immediately south 
of the wagon bridge over Middle river a mile east of Casey (Wal-
nut township, northwest of the northwest quarter of section 1). 
Here in a cliff twenty-three feet high from low water level the 
exposure is as follows: 
. FEET 
Clay, brown . .. ... .. . . ....... . .. .. . . ..... .... .... . . . ........ 6 
Sand......................... . . . . ..... .. . .... . .. .. ... . . . .... :3 
Clay. dark brown above to black below; containing pebbles up 
to StX and eight inches in diameter . . . . . ... .. . .. . . ... 15 
The following cou.nt of pebbles was made at this location: 
Red quartzite .. . ... .... .. ........ 16 Quartz ...... : ... . >.. . .. .. .. . .. .. .. . 5 
Dark quar·tzite .. . . . .... . ...... . . 2 Quartz schist .. .. ... .. . ... ... . . .. 2 
Gray quartzite .... . . .... . .... ... 2 Sandstone (not native) . . . ... .. .. 4 
Light quartzite . . ......... ... . . . . 3 Sandstone (native) ... . . . .... . ... 6 
Greenstone . . . ..... . .. ... .. .. ... . 23 Iron concretions from sandstone . . 1 
Dark granite .. . . .. ... . .. . . . ..... 5 Black shale .. .. .. . ............ .. . 1 
Light granite ... . .. ... . . . ... ... . . 8 Chert. . . . . . . . . . . . . . . . . . . . . . . . . . .. 18 
Dec<;lmposed granite . . . .. . . . . . . . . . 4 
100 
The clay contained also pieces of spruce, and a streak of red-
dish. yellow sand three inches thick, exposed for a horizontal 
distance of six feet. One of the greenstones was sub angular and 
striated. The largest stone included in the count was six inches 
/ 
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in diameter and was obtained from the black clay. AS the peb-
bles in the clay were of the same type as those on the clay, the 
pebbles listed above were pjcked up indiscriminately. 
In both the above counts the sandstone last named, the iron 
concretions, black shale, li:rnestone and chert are such, as may 
have been 'derived from such strata as are found in the county. 
The remainder of the stones came from distant regions. 
WELL SECTIONS 
JAMES E . Gown 
. / . 
The thickness of the Kansan, and the general nature of the 
materials composing it, may best be indicat~d by th~ sections ' of 
a number of well shafts. 
' 1. On the Conway farm, 'west of Macksburg in Madison coun-
ty, but not far from the Adair county line, a well shaft was dug , 
which passed through fifty feet of alluvium and Kansan drift. 
For the most part the latter consisted of a stiff blue clay, un-
stratified, and without bowlders, though containing 'a few small 
pebbles. Below this there was struck a bed of sandy clay in which 
was imbedded a log of hard wood, probably wa.lnut, four feet in 
diameter. . I, . II; , 
. • ;1 ' • 
2. On the same farm, at about the same depth, the a"uger en-
'tered a bed of rather soft, ill preserved peat. The peat seemed . 
to consist principally of compacted grass and grass roots, and 
was roughly but not inaptly described by the ell digger as a 
"fossil haystack." Above it lay a nodule of brown .haematite 
the size of a goose egg. 
3. On the farm of J. M. Wilson, in section 12, Union town-
ship, a well was dug with the following result: I 
FEET 
2. Stiff joint clay, yellow near surface, blue beneath.. . .... . 49 
3. Black surface soil with much humus............ . . ... .... . 1 
1. Black silt, with many small wood chips.......... ...... .. 3. 
The yellow and blue clay was entirely uns,tratified,contained 
a very few pebbles and small bowlders, and in places numerous 
lime concretions. 
1TThe r emainder of the report was written by Doctor Gow. 
I , 
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4. On what is known , as the Ed. , Baker farm, northwest of 
Macksburg, a wen was dug, the auger passing through twenty 
feet of stiff joint clay, varying in color from yellow to blue-black. 
An impediment .was then encountered in the shape of a mass of 
sticks and twigs lying criss-cross and very slightly compacted. 
Associated with these were pebbles and bog-iron nodules. The ' 
larger sticks were as large as a man's arm, or larger, and were 
much broken and apparently gnawed at the ends, but not de-
cayed . 
. 5. The well digger reports that on the Funk farm, northwest 
of Greenfield (S,ection 2, Summerset towntShip), at a depth of 
twenty-three feet he was obliged to chop through a willow log 
six inches in diameter. 
6, Some year-s since the writer watched the boring of a well 
on lot 3, block 36, originral town of Greenfield. The auger passed 
through two feet of black surface soil, then entering yellow 
brown joint clay the upper three ·inches of which had a, slightly 
reddish cast. It passed through fifty feet of stiff joint clay, vary~ 
ing in color from yellow-brown to dark blue-brown, absolutely 
unstratified, and containing no sand, gravel, or bowlders. 
. I 
7. A second well on the S'ame lot passed through thirty feet 
of stiff blue joint clay without pebbles, sand, or bowlders. The ' 
lower part of this was the so-called" stinking clay." , The two 
wells ar~ about 'a hundred yards apart. ' 
8. In the northwest corner of secttton 7; Jefferson township, 
a well was sunk to the depth of about thirty feet. The first twen-
ty feet passed through fine-grained black sand with an ~dmixture 
of barely enough clay ,to bind it somewhat. , The auger then en-
tered stiff blue Kansan clay. The sand is doubtless post-K:an-
san, and was laid down as part of the old flood plain of Middle 
rIver. 
9. In digging a well on the Sears farm, in Jackson township, 
the driller encountered a number of logs at a depth of thirty or 
forty feet. The overlying material is unstratified blue al'ld yellow 
clay with many pebbles and small angular fragments of quartz ... 
ite. 
r- -
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. . 
10. In a well on the farm of E;. Stacey the auger penetrated 
to the depth of forty feet through stiff blue clay. At that depth 
a section of a good sized log of some coniferous wood was re-
moved from the shaft. After digging an additional ten feet 
through gravelly clay, black Carboniferous shale was encoun-
tered. The water was reported to be unfit for use. 
-11. The oity well at Greenfield is bored through 208 feet of 
stiff blue joint clay, very slightly sandy in places, unstratified, 
and containing a few small angular pebbles. This is four blocks 
distant from the Greenfield well already mentioned. The Kan-
san rests directly on Missouri limestone. 
12. In the well on the Witham farm, already mentioned, the 
. clay is reported as having a thiokness of 240 feet and as resting 
directly on Missouri limestone. The clay is blue, unstratified, 
showing tyPical joint structure, and containing a very few small 
angular pebbles and bowlders,. 
13. kbout 1897 the writer watched the boring of a well in 
section 31, Jefferson township. The well was sunk to the depth 
of about thirty-five feet 'and the material consisted of a stiff blue 
clay, unstratified, and without pebbles below the first four . feet, 
very few being present there. The material from this well was 
piled near the shaft and left there permanently. in 1911 it was 
examined by the writer. The clay still showed the joint texture 
but as a result of IEliaching it crumbled somewhat more readily 
than it had when first talren out, ::;tnd the color had changed from 
dark blue to light brown-yellow. 
14. Two wells were dllg on section 26, Orient township, under 
the writer's immediate observation. The section of one is as fol-
lows: 'L U _~ __ 
FEET 
0_ Black soil ... ........ ... . ........ .. . .. . . .......... . ..... 1 
4. Unstl1atified yellow-brown joint clay grading insensibly 
down into ........ .. .. .. ..... .. ... ... ........... . ..... 3 
3. Unstratified stiff blue joint clay without pebbles or 
bowlders. This again grades insensibly into........ .... 8 
2. Blue joint clay, containing numerous angular pebbles and this . 
in turn grades insensibly into the next. . ...... , . ...... 3 
1. Blue jOint clay without pebbles or bowlders ... : . ... ...... 15 
The shaft of the second well is almost identical with the fore-
going except that a very feW' angular pebbles were scattered 
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through strata Nos. 1, 3, and 4. Stratum No.2 shows no signs of 
stratification, but consists of perfectly typical Kansan clay. 
In addition to collecting the foregoing data, the writer has 
made careful observati6~s wherever the working of the roads 
has exposed good sections. The individual points at which ob-
servations of this sort have been made it is unnecessary to cata-
log, since the entire county has been quite thoroughly covered in 
this resp~ct, and the results everywhere agree. The ~urfaCle soil 
everywhere except where covered by alluvium or modified by the 
presence of abundant plant humus is a joint clay-that is, a clay 
that when crushed dry in the fingers becomes .coarsely granular 
in t-exture. It is usually light in color, grading through the shades 
of brownish yellow and brown. The granular surface clay, when 
exposed in ,a fresh cut, at some localities shows, lime nodules, 
arid at others does not. Where the clay has been penetrated 
by plant roots the latter are in some cases surrounded by iron, 
and the soil at the lower limit pf the portion penetrated by the 
grass roots at some places shows a reddish streak. It is nowhere 
fossiliferous. Pebbles, and small quartzite fragments as large as 
one's two fists are not uncommon, larger bowlders are occasion-
ally present, and in very many instances the clay is-like the un-
derlying blue clay-entirely without stone fragments of any sort 
whatever. Where pebbles- ~nd bowlders are present they are 
uSllally very angular. ThQ largesit bowlder the writer has seen 
was one about three feet in diameter on section 31, Jefferson 
township~ and in Greenfield a number of quartzite bowlders two 
feet in diameter are used as corner stones and hitching posts, but 
stones of this size are extremely rare. This yellow joint clay 
grades down insensibly into the stiff blue clay beneath, and it is , 
impossible ever to draw a definite line of separation between the 
two. In fact, when the stiff blue clay is exposed at the surface 
the action of the weather leaches it out to a yellow tint, it be-
comes somewhat more porous, and takes on all the characteristios 
of tp'e surface clay as here described . . In view of these faots the 
writer is driven to believe that they are in fact identical. 
Loess is a deposit of fine dust, brought by wind from river 
valleys and dry upland. The surface is generally of a yellowish 
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hue due to the' hydrated oxjde of iron which the loess contains, 
but the deposit is sometimes of a bluish cast. In Adair county 
only the yellowish loess is observed. Where this loess is present 
in conspicuous quantities it represents long continued action of 
the wind in transporting soil from 'other localities, especially 
from ,river valleys, and represents the excess of deposition over 
erosion by wind and water from Kansan times to the present. 
The mQst favorable place for deposition and accumulation of 
loess is at and near the crest of hills on the lee side of a valley 
where the, upward winds from the valley eddy as they pas·s over 
the hill allowing the dust to settle in quiet air. 
The best exposure of loess in Adair cou,nty is at the railroad 
cut in the town of ' Adair (northwest quarter of the northwest 
qU,arter of. section 3). Here are at least six feet of loess with 
fossils and concretions capping the divide where a long sweep 
FIG. 39, The railroad cut at Adair reveals a thick bed of loess in the upland where it 
is now largely concealed by' grass, 'l'he long sweep ,of the wind up the valley 
of Turkey creek in Cass county has transported fine material from the 
lower to the higher ground and depOSited it as a blanket over the adj'!l,cent 
upland to the east, where the depOSits are conspicuous for several mjles 
south of Adair. lJ3eneath the loess is the Kans'an gumbotil and below this is 
the K a nsa n drift with its pebbles, which is exposed in grading the 
streets in the City Qf Ada ir. ' , 
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of the southwest wind up the valley of '-r.urkey creek has allowed 
the aceumulation of a deposit so located that erosion could not 
remove it. Southward along the hills east of Turkey creek loess 
is· prominent iru th,e upland soil for about three miles. (The 
creek flows southwest in'to Cass county.) What may have been 
deposited on the sides of ravines has not remained there. So, 
too, ea!'3tward from the valley of Turkey creek the loess on the . 
upland becomes a less conspicuous factor in the upland soil, till, 
even five miles away, it is not recognizable as a distinct bed, 
though undoubtedly it is there to a minor extent as a part of the 
soil. . Similarly, in the upland bordering the Nodaway, the light 
color of the subsoil is due to loess, but loess here is not so con-
spicuous as it is near Adair. Throughout the entire northeast-
ern half of the county the wea:thered surface of the Kansan drift 
is what is converted into 'a soil, the loess being an inconspicuous 
portion. Here, In cuttings only tW9 or three feet deep on the 
edge of the upland, loess is completely wanting and the sticky, 
dark Kansan gumbotil appears everywhere, while benea:th it the 
pebble-bearing portion of the Kansan drifft appears on the hill-
sides. Loess does not here mantle the hillsides like an undulat-
ing carpet. 
To sum up: the lower Pleis,tocene of Adair county includes 
Nebraskan till, with its uppermost phase, gumbotil, and a sheet 
of gravels and silts, and old soils, peat ~nd forest beds, represent-
ing th,e Aftonian interglacial period. The upper Pleistocene is 
the bowlder clay so conspicuous along the hillsides, representing 
the Kansan drift, and the lower part of the loess in the north-
west part of the county, representing post-Kansan glacial and 
intergl~cial deposits. The cases of Afton~an deposits mentioned 
here in detail are but a .few of many that might be found. So 
general is this condition that well diggers tell the writer that 
below a depth of thirty-five or forty feet they" expect to strike 
logs" and the Aftonian gravel is well recognized among local 
well diggers as at water-bearing stratU1;n18• Above the Aftonian 
lies the Kansan drift, of variaole thickness depending upon the 
two factors of pre-Kansan. erosion and post-Kansan erosion, but 
"Mr. J esse Hines, a v e t era n w ell digger residing in Greenfi'eld and w ell known 
to thA writer for m a ny years. writ E's thus: "We find pieces of wood in this count~ 
anywhere when we go down through blue or black clay." Many other well diggers 
bear witness to the correctness ot this statement. 
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perhaps 270 feet at its maximum. This is a heterogeneous maBS 
of clays, sands, gravels and bowlders, the various materials be-
ing arranged in no discoverable order. They nowhere show 
signs of stratification, nor do they at different points in the coun-
ty sustain a uniform r elation to each other. The materials lie as 
they were left by the ice, and are, -as one would expect, aosolutely 
heterogeneous. Large bowlders are rare, while smaller frag-
ments are not uncommon, the prevailing stone beinlj Sioux 
quartzite. Sands and gravels are Thot very common. The typi-
cal mat~rial is stiff blue joint clay, which on expOS1;lre to the 
weather becomes lighter in color except where stained by iron or 
darkened by the products of vegetable decay. The blue clay 
varies in density. Where it is very dense it is when once wet, 
impermeable by water from above, and is known. as hardpan. 
The hardpan grades insensibly into· the softer clay above and 
below. It sus,tains no constant relation to the other materials, 
and may be found at any depth. 
Post-Pleistocene Deposits 
Typical alluvium as fo:unJd in Adair county is when dry a very 
dark gray-brown, when wet it becomes black. It is usually more 
or less distinctly stratified. Occasionally sand and alluvium are 
found interstratified, the former of course representing an old 
bar, the latter being laid down on top of the bar after it had be-
come a part of the overflow plain, through the deepening and 
'shifting of the stream's course. The flood plain is usually broa(l-
er on the north and east sides of the valley than on the south 
and west. In the former case it slopes gen-tly back- to the hms 
bordering the v,alley, in the latter case it usually forms ~ more 
acute angle with the hills at their base. The hills to the south 
and west have a steeper gradient than have those to the north 
and east. The latter slope southwesterly and face the noonday 
and afternoon sun. The former -are shaded during much of the 
day, and consequently hold the frost longer in the sprinigand are 
not so subject to erosion: This variation in the contours of the 
two sides of a valley is constant throughout the county for all 
the larger streams" The best ' sheltered flood plains are on the 
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south side of the valleys, and it is there that the timber is densest 
and there the moisture-loving and .shade-Ioving plants flourish 
most luxuriantly. 
An interesting deposit of stratified gravels and peat is found 
on the Burrell farm, two miles southwest of Greenfield. At the 
extreme edge of the flood plain of a small tributary of 'the East 
Nodaway, a gravel pit has been sunk to the depth of eight feet. 
On the side toward the hill the gravel is distinctly stratified with 
much cross-bedding. On the opposite side (i. e. next the flood 
plain) the section shows a more uniformly horizontal stratifrca-
t.ion without cross-bedding, the material being the same coarse 
gravel mixed with many nodules and cysts of bog iron, the whole 
bound together by layer after layer of coarse dark colored peat. 
The peat is very recent, as is evidenced by the fact that the top-
. most layer forms the present gTound surface and shows the hum-
mocks characteristic of the slough grass growing here before 
the bottom was sowed to blue-grass. The peat consists merely 
of layer after layer of solidified or semisolidified grass roots to 
the thickness of about five feet. Many of the tinier roots are 
more · or les~ intact and are surrounided by red tubules of bog-
iron. The hollow bog-iron cysts so common at this point are 
frequently filled with a matted tangle of grass roots. The cysts 
differ in diameter from that of a hazel nut to ten or twelve 
inches. The pebbles making up the gravel exposed at this point 
are extremely waterworn, 11wr-e so than are those usually found 
in the beds of streams cutting 'through the Kansan drift. Their 
rounded condition, and the fact that quartzite fragments are not 
present, would suggest an Aftoniant origin. The writer suspects 
t.hat this gravel deposit was originally an Aftonian bo·wlder, 
ploughed up by the Kansan ice sheet in its advance, and buried 
in the Kansan till. Subsequent erosion cut the valley, and in do-
ing so cut through one. srde of tlie bowlder. Owing to a local im-
perfection in the post-Kansan drainage system, however, the 
material was not carried down into the Nodaway, but was caught 
in a small bog at the foot of the hill antd there redeposited with 
horizontal stratification. Much coarse grass was growing in the 
bog, and the peat thus formed was inter stratified mth the gravel . 
washed down from the hillside. Hematite .cysts and nodules 
. ", 
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, would necessarily form under these conditions. The area of the 
peat may be traced in, the alluvial bottom hy the poor growth of 
the blue-grass, and the fact that it is of a much darker color than 
is the surrounding grass. The little peat-bog is only a few rods 
in diameter. It is interesting to note that this tiny and incon-
spicuous peat bed was discovered by White and is i.loted by him 
in his. Geology of Iowa. He did not, of courso, discover the grav-
els, as they weren!O't une-overed until 1910. 
Another peat bed is'known to the writer (MI. Gow). This one 
is in the northeast corner of Walnut and the northwest corner of 
Jefferson townships. This is a par,t of the flood plain of Mid-
dle river, and was originally covered with hummocks of coars~ 
slough grass. It was an area of imperfect drainage, about thirty 
rods in diameter, having been originally doubtless an o)rbow 
lake and having been filled up by successive crops of grass. 
Years ago this was turned into ,a pasture,' and the blue-grass 
turf finally covered it. A well sunk in the turf to the depth of 
three feet gave an inexhaustible supply of extremely clear wa-
ter. In wet seasons the place 'showed a tendency to revert to its 
boggy condition, owing to ,the fact that the cattle trampled out 
the turf, and it was decided to drain the bog into Middle river. 
The ditch was dug to a depth of five feet, through a rather coarse 
but densely compacted dark brown peat. Doubtless many peat , 
bogs of this sort might be found along the alluvial plains of the 
linger streams. 
Loess is still in process of deposition, though it may be not so 
rapidly as formerly, except in dry seasons, for the winds that 
n10w sweep from the southwest up the river valleys find the 
source of supply largely protected by vegetation. Conditions in 
the past, especially when ice occupied the northeastern portion 
of the state, may not have favored such a growth of vegetation. 
The iIl!terglacial conditions apparently compared favorably with 
the changing conditions of tp-e present . 
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PALEONTOLOGY 
The shells of modern la.nd snails are frequently found in 
,the alluvium of flood plains and terraces. No systematic investi- ' 
gation of these has yet been made, and the subject must be re-
served for a future paper. 
The joint clay which makes up the greater part of the Kan-
san drift sheet is entirely nonfossiliferous. Many species ' of 
land molluscs dwell on the surface of the drift, and are buried 
by caving banks or become covered by the humus which forms 
a veneer over the surface, bu.t careful search has failed to re-
veal ,any imbedded in the 'body of the drift. The leached portion 
of the drift sheet, which has been sometimes mistakenly de-
scribed as "loess," is nonfossiliferous equally with the deeper 
and more compact cla,y. 
Owing to the extremely limited opportunities for observation 
nothing is known as to th~ fossiliferous character of the Dakota 
deposits in Adair county. No fossils are reported from the few 
shafts which penetrate this formation. ' 
The uppermost limestone conitains the following species : 
Productus nebra,scensis 
p, punctatus ' 
Athyris subtilita 
The massive ledges found below this level reveal the following 
fauna: 
Productus nebrascensis 
p, cora 
p, costatus 
p , punctatus 
P. longispinus 
Spirifer cameratus 
Composita subtjlita 
Fenestella sp. 
Rhombopora lepidodendroides 
Allorisma terminale 
Derbya crassa 
Fistulipora nodulifera 
Fusulina cylindrica 
The blue shale associated with ,the foregoing limestone is par-
ticularly rich in Chonetes verneuilianus. 
21 
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The shale at Port Union contains a rich and distiniCitive fauna, 
of which only the following can here be given: 
Aviculopect~m neglectus 
A viculopecten sp. 
Myalina subquadrata 
Owing to the extremely soft and brittle character of the shale 
at. Port Union the securing of perfect fossil remains from it is 
very: difficult, but the shale is extremely fossiliferous and will 
well repay future inves,tigation on the part of paleontologists. 
In the KeaHng breccia were found remains of Composita sub-
tilita, and an unidentified Productus. 
E.CONOMIC GEOLOGY 
In an earlier day much limestone was quarried from the up-
permost beds and the thin ledges of massive limestone below; 
but the cheapening of cement construction has driven the lime-
stone out of use. For a limestone, the uppermost bed :resists the 
aCtion of rain and frost excellently. Many foundations, and one ' 
stone house about forty years old bear witness to its enduring 
qualities. For purposes of constr~ction, the lower beds are, of 
- course, worthless. The massive limestone will be marketable 
. for macadam and cOnicrete construCJtion as soon as the Port. Un-
ion country shall ,be opened up by the advent of a railroad, but 
the lawer beds cannot be used even for this purpose, since they 
contain too grea,t an admixture of carbo~aceous clay. The 
shales at Port Union, and the other blue shales cropping out 
farther down Middle river are of smooth, even consistency, with-
out grit, and with the limestone should make a cement of good 
quality. . This industry also awaits the coming of a railroad to 
make it profitable .. 
The brick industry in Adair county goes back to the very early 
history of the county. At a very early day there were brick-
yards at Fontanelle, Adair, and Oasey. About thirty years ago 
there was a brickyard just west .of Greenfield, north of the old 
]fontanelle road which is now Main street, and at the Hame time 
. the Day brickyard was in operation a short distance elaSt of 
Fontanelle in :the Nodaway bottom. In all these cases the brick 
was molded by hand, anld was of rather inferior quality as meas~ 
ured by the standard of today, being rough and soft. About fif-
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teen years ago a brickyard was established in Greenfield by Mr. 
J. W. Darby, 'and for a decade an excellent quality of brick and 
tile was manufactured at that point. The material used in the 
early manufacture of brick in the county was the black alluvium 
of "sloughs" and stream bottoms, since it was then believed that 
the joint clay was useless for this purpose. In fact, the latter 
cannot be used successfully where the method of molding by 
hand is in vogue, since it will check in drying and experience has 
shown that most of the brick are ruined. It often has the added 
disadvantage of containing many small pebbles, which of course 
make its use in .brickmaking impossible. The material used by 
Mr. Darby was a deposit of drift, or joint clay, lying just east of 
the railway station in Greenfield. At this point the drift is prac-
tically free from small pebbles. One large bowlder was uncov-
ered in :the diggings, and in a search of an hour covering the ex-
posure the writer found three very tiny flint pebbles. The brick 
and tile were moulded by machinery, and it was found that there 
was but little checking and very few were spoiled in the burning. 
Mr. Darby maintained a 'permanent equipment of one large brick 
krIn and three tile kilns, the product being taken as soon as made, ~ 
and the demand usually exceeding the supply. The , establish-
ment finally passed into other hands,' and the business having 
become involved was discontinued in a few years. The machin-
ery was bought by Mr. C. H. Cass.·of Bridgewater. 
Mr. Cass is a contractor and bricklayer who maintains a yard 
at Bridgewater and manufactures his own materials for the 
brick buildings constructed by him. Consequently the yard is in 
operation but a part of the time. The material is ordinary Kan-
san drift clay, which in the vicinity of Bridgewater is commonly 
very free from pebbles and sand, and burns into an excellent 
brick. Mr. Cass has the 'added advantage of cheap fuel, since 
wood is to be obtained in the immediate neighborhood. His brick 
is made both by:the machine and the hand-moulding process, and 
he also manufactures drain tile which is disposed of in the local 
market. But little effort has been made to work up an outside 
trade. I " .! I ;' ! ~It"l l~' ;~"'i It: I ~ : ._~ . 
The brick and tile industry in Adair county offers good possi-
bilities. The Creston brick and tile works, using identically the 
. -, 
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same material to be 'had at Greenfield, Fontanelle, and Bridge-
water, have operated profitably for many years and put out an 
excellent product. rhe railway facilities are not so good in the 
Adair county to'WllIS along the Chicago, Burlington and Quincy 
Railway as at Cr)8ston, but at least one good yard could supply 
all the home trade· for the ~outhern half of the county and make 
the importation of an outside product unnecessary_ The trade. 
of the northern half of the county is to a large extent supplied 
by the output of the St.uart Brick & Tile Company, located just 
across the lillie in Guthrie county; 
Ohanges Incident to Human Occupation 
Open pastures in all parts of the county show much recent ero-
sion. Gullies have been cut to a depth of a few inches to fifteen 
or twenty feet, and are gradually backing up frbm the lowlands 
toward the higher ground. This process is so general, and is so 
recerut in all observed cases, as to lead to the suspicion that the 
region may have undergone recent rejuvenation. After careful 
examination, however, the writer has been. led to reject the re-
juvenation theory. It is noticeable that the prqcess of gully cut-
tin'g takes place only in those places where the wild grass has been 
replaced by tame grass. Blue grass pastures are especially sub-
ject to dissection of this sort, while the process is absolutely ·un-
known in those places where the native slough grass still carpets 
the .soil. It must, of co:urse, be remembered that the slough 
grass is not limited to bogs and marshe·s, but is the normal 
ground covering in all shallow sloughs19 and draws, even where 
the latter lie close to the crest of the divide. Originally, . there-
fore, every place that would, by rea.son of its lower level, be the 
natural starting point for the developmen.t of a gully, was cov-
ered by the slough gra.s·s. This grass grbws in hummocks, which 
lie usually so close together that one may step from one to the 
other. It roots very deep (three to six feet in cas~s investigated 
by the writer) and the root system forms a dense spongy mass 
that absorbs and holds water readily, The decay of the culms and 
"'This word is he·re' used in its popular s'ense as m eaning a shallow, prairie de-
pression sloping down to a stream valley. It is the writer's observ'ation that thIS 
use of the word is pra ctically universal in the common speech of the United States. 
Wbim so used the word is pronoWlced "slop." Usage as genel1al as IS this should 
not be ignored by the makers of dictionaries. 
/, 
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the older roots fo-rms a very absorbent humus, and because of 
the dense root mass this humus does not wash away, but remains 
and S,o increases the absorbent capacity. The grass grows very 
thick, to a height of three to four feet, producing a dense shade, _ 
and thus r educing evaporation, The roots are not limited to the 
hummocks or "stools" but penetrate between and the whole 
slough thus becomes a great tough sponge. for the retention of 
moisture.. Under these 'conditions rapid erosion is an impossi-
bility. :. I:, : ; ;:' i '~~L::; 
When the slough grass has been replaced by blue grass, most 
of these conditions are reyersed. The blue grass makes, it is 
true, a dense ground cover, but it does not root deeply, and it 
does not produce a heavy humus. Especially is the latter true in 
the case of pastures where the grass is contjnually eaten off 
short: Once erosion is started at one point it proceeds with great 
rapidity. The soil beneath the turf (and the latter is but a flilw 
inchEls in thickness) . is quickly washed out, the water excavates 
beneath the edge of the overhanging turf, and the latter soon 
begins to break off by its own weight and to fall into the little 
gully thus formingr Each rain storm deepens the gully a little, 
and backs it up a few feet, until finally the greater .part of a val-
uable pasture may .be dissected by a series of several wide deep 
-gullies and many square rods ' of pasturage destroyed. In the 
wasteful farniing of the past, farmers and agricultural teachers 
of Iowa have alike failed to estimate at its full value the damage 
to the agriculture of Iowa wrought by this process. In the more 
economical farming of the future, effective means will have to 
be taken to check it. 
The cultivation of the soil has, of course, greatly' increased the 
factors of creep and sheet-;water erosion, denuding the higher 
ground of much of its hUlliUS, and increasing the thickness of 
alluvium on the lower lands. To a certain extent, of course, this 
is unayoidable, but true economy would suggest that the steeper 
hillsides should not be ploughed; but should be kept in perma-
nent meadow or pasture. 1'he annual run-off has also been 
greatly modified by cultivation. Under primitive conditions the 
water of the spring rains was caught by every slough and held 
through the season, gradually seeping out, as the summer went 
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on, to feed the smaller streams: The ~hole land surface was 
covered by this network of reservoirs which, by reason of the 
..conditions of shade, ,humus, spongy consistency and depth ' of 
root-mass, etc., made an excellent series of feeders for the 
streams. Under present conditions the run-off is much more 
rapid in the spring, and this is likely tobe succeeded bY 'a; condi- ' 
tion of semiaridity during July and August. It is no unusual 
thing for Middle river and the East Nodaway to cease flowing 
during August, the water being reduced to a few shallow pools. 
In the summer' of 1911, the writer walked for half a mile down 
the bed of Middle river and not only found no water, but in that 
distance found the sand for the most part perfectly dry and 
dustlike. Above and below this half-mile stretch were stagnant 
pools, and there may, of course, have been' a little , seepage 
through the lower part of the sand, but there could not have been 
much. Such is the condition in a year of drought. Conditions 
of this sort were unknown in the early days before the breaking 
up of the prairie and the extirpation of the native grass. 
, The cutting of much of the timber 'has had a marked effect on 
erosion and topography. It is true that much good land has 
been added to the cultivable are'a. On the other hand, much "land 
has been cleared that ought to. have been left in tiniber. The 
clearing of the steeper hillsides has led to the washin'g away of 
the humus with which they were once carpeted. This having once 
occurred, the grass becomes thin, gullies begin to develop, and 
soon the entire slope is dissected by deep V-shaped valleys, and 
is perfectly bare of vegetation. If after clearing the attempt is 
made to put a slope of this sort under the plow, the process of 
erosion, of course, is hastened. In any case land which was orig-
Inally productive becomes waste, and then cannot b~ farmed, nior 
can it be reforested without tremendous expense. True conser· 
vation demands that the rougher lanti be kept in timber. 
The destruction of the brush and smaller forest vege,tation 
has led to much destructive erosion on the steeper slopes. A 
blue grass surfa~e, covered with sparse timber, is readily cut 
into gullies in the same way as are open pastures though not at 
the same rate. In clearing ground the brush should be left on the 
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steeper slopes. With the increasing value of timber, and the 
advanced price of land, the problem of woodland conservation 
should no longer be ignored. 
NA'rURAL HISTORY 
In its broadest sense, a geological report may include obser-
vations nlot simnly on the soil and mineral re,sources, and the 
historical geology of the region in question, but also on the 
plant and animal life indjgenous to it. The native mammalian 
fauna of Adair county has, of course, been largely exterminated. 
The writer has made no study of the mammalian fauna, and in 
leaving it for another will merely suggest that the mammals of 
the county ought to have been catalogued at a much earlier day, 
an,d that no time should now be lost in securing as ~cimplete a 
list as possible of the mammalian inhabitants of this part of the 
state. With entomological questions the writer is , unfamiliar, 
and this work must be left for others. The ornithology of this 
section, as of the entire state" is already in competent hand::;, ' 
and will be embodied in separate reports to be issued by the 
Survey. The botany of the county lies within the special prov-
ince of knowledge with which the writer of this article claims 
some acquaintance, and his observations thereon will' accord-
ingly be included as part of this report. 
Botany of Adair Cqunty 
The relation of botany to geological conditions is always a 
close one, since the nature of the plant C'Overing and the distri-
bution of plant species depe~ds very largely upon the charkter 
of the mantle rock. IConversely, the nature of the vege.tation 
may profounJdly modify the ground conditions---<and this in 
many 'ways, as through the prevention or hastening of erosion, 
the retention of moisture through shading of the ground sur-
face, the addition of humus to the soil, the change in consistency 
of the soil through the influence of roots, through chemical 
changes, 'etc., etc. This being the case, 'the geologist is chiefly 
interested in those phases of botany -tliatrelate themselves to 
such changes' as those just mentioned, and he and the botanirst 
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meet On' common ground in the field of ecology. It is from the 
ecological standpoint accordingly that an attempt will be made 
to treat the botany of the region now under discussion. 
The flora of the ,county comprises a number of fairly distinct 
types, and these types conform in a general way to the three 
conditions of moisture, shade, and soil. . A's the soil is very 
uniform over the entire area, the chief conditions with which we 
have to deal are those of moisture and shade. In general these 
types may be classified as follows: 
Prairie ...... ... .. . 
Native forest ... .. 
. { .High gravel 'points-Xerophy· 
, tic. 
Upland prair-ie flO'ra Xero· High exposed south and west 
phytic to mesophytic. . . . slopes-par.tly xerophytic. 
, North and east slopes-Xer· 
ophytic to mesophytic. 
Slough" fio'ra .. · ......... . (
Slight depression in high 
prairie-Mesophytic. 
And intermediate stages down 
to wet bogs on lower levels 
--HY'drophytic. 
{ 
Hydrophytic flora, bordered _ 
Prairie stream flora...... by thin fringe of mesophy-
tic ffora. 
Unfor.ested allnvml bot- Hydrophy,tic in bogs and ox-. { Mesophytic On higher ground. 
toms . . ...... . ... ... .. . . bows and near stream,!. 
Steep bluff flora, usually 
on south or west bap.k of 
larger streams--Meso-
phytic 
Ravine flora, found low in 
gullies cut in river bluffs, 
and ' at base of bluffs. 
Mesophytic to hydrophy-
\ tic. This includes much 
the same species as the 
next. 
Shaded alluvial bottoms. 
. Mesophyotic to hydrophy-
tic. 
The final paper that Doctor Gow evidently intended to pre-
pare on the flora of Adair county was never completed, but his 
preliminary papers on the subject are of such value that they 
are reproduced in full. 
. , 
"'This word is here used in the sense in which ' it is universally used locally in 
Iowa as meaning ,a shallow depression in the prairie, g r a dua lly d eepening until it 
develops into the va lue of a tributary brook or rivule t . It i s never h e r e used in 
the dictionary s'ense as m eaning a quagmire , nor is this meaning sanctioned by 
American usage. 
CHARACTER OF STREAM VALLEYS 329 
FOREST TREE,S OF ADAIR COUNTY" 
In order to understand the forestry conditions of Adair 
county, a short Q.escription of the lay of the land and 'the nature 
of the soil is first necessary;. The county lies along the crest of 
~he "grand divide," between' the MiSSIssippi and the Missouri, 
so that a line drawn .along the crest of the ridge traverses it 
diagonally from" northwest to southeast. The land is undulat-
ing enough to secure an easy natural drainage, but not so undu-
lating as to b~ difficult of cultivation, except ~n a few isolated 
localities. The soil is a rich, black loam, varying in thickness 
from a few inches to ten or fifteen feet and underlain by a 
stiff, yellow clay. Here and there, the larger streams may be 
found flowing over beds of limestone, but as a rule they flow 
either through the black surface soil or the yellow clay below it. 
Of the,se !streams, North river and Middle river enter the Des 
Moines, while Grand river and the Nodaway flow into the Mis-
souri. Although commonly called rivers, none of them attain to 
sufficient, size, in Adair county, to deserve the name, but all 
become streams of considerable size before losing their identity 
in the Missouri or the Des Moines. The rivers along whosfl 
course is found the heaviest timber are Middle river and the 
west branch of the Middle Nodaway, and it is oIl" these streams 
that the greatest variety of species have been found and most 
of the observations have been made. The prairie in Adair 
county is practically bare. The only trees or bushes ever found 
upon it in any abundance are the hazel and bur oak, and these 
have been largely grubbed out and. destroyed. The wild plum, 
wild cherry and American crab, may oC0asionally be found on 
the high prairie, but they very seldom, if ever, occur there unless . 
pr'otected by other low timber, and as the bur oak and hazel are ' 
destroyed, they v,anish also.. So it is along the streams that the 
student of forestry must seek his information. 
:mven a cursory examination of these streams is sufficient to 
show .that,with few exceptions, the' ,southern or western bank 
is steep and rough, while the northern or eastern bank is smooth 
and rises with a gentle slope. Along most of the course of Mid-
"Gow, J ames E., F 'orest Trees of Adair County; Iowa Acad. Sci., Vol. VI, p.p. 
56-63, 1898. . 
'. 
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dIe river, through the county, the southwestern bank consists of 
steep clay bluffs densely wooded and rising abruptly from the 
water, w!J.ile the northeastern bank slope's up very gradually 
from the water-making a wide level valley or bottom, which is 
usually either destitute of trees, or less heavily wooded than are 
the bluffs of the opposite bank. The same condition' may be 
noticed quite generally with regard to the smaller streams. In 
driving along the road it is noticeable that the steepest hills 
face the north or east, and the gentler inclines the south or west. 
The reason for this must be that the erosion has been greater 
on the north than on the south bank, owing to the f.act that the 
former receives the full rays of the spring sun, while the south-
ern bluff lies in shadow most of the day. This, of course, would 
cause the snow and ice upon the northern slope to melt very 
quickly, making considerableerosiolll, while upon the southern 
bank it would melt much more slowly and hence cause ·much less 
erosion. Where the course of a stream is southward it is the 
left bank which shows the greater signs of erosion, because it 
is exposed to the burning rays of the afternoon sun; while the 
right bank is in shadow during the hottest part of the day. The 
effect of this process upon the distribution of timber is evident. 
The steep bluff-Ian'd upon the southern or western bank of a 
stream is usually heavily wooded, while the flat "bottom" upon 
the northern or eastern side is often very sparsely covered with 
trees and sometimes quite bare. Before the advent of civiliza-
tion the southern bluffs often held the moisture of the winter_ 
snows and spring rains until after the season of prairie fires, 
thus giving the trees sprouting upon their surface a chance to 
'grow, and, when the trees had grown large enough, they further 
protected themselves from fire, the surrounding grass being 
killed out. - But the northern bank, which had to face the rays 
of the spring SUll', was well dried by the time the grass on the 
prairie was dry enough to burn, ,and so the trees growing upon 
its surface were destroyed. This is the process which mus.t 
have taken place during many years before the day w:Q.en the 
plow of the first white settler cut the soil of western Iowa. Its 
effects are still noticeable, but not so noticeable as they must 
have been at an earlier day. To-day, practically all o~ the trees 
/ 
. '. 
- . 
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in A~air county are of second growth. There are left only a 
few isolated specimens of the so-called first-growth timber. 
Since the days when the prairie fire::; ceased, seedlings have 
taken root in the fertile flats which form · the northern and 
eastern banks of our streams, and have grown into trees ·of 
goodly size, llndin some places the southern bluffs have been 
shorn of their trees. Still, in a general way, the primitive con-
dition is still noticeable; the timber on the southern bluff is 
usually larger and thicker than that on' the northern bottom. 
It is noticeaJble too, on the prairie wherever enough of the 
original brush has been left to indicate anything at all. The 
hazel and bur oak will grow on a southern or western slope, but 
they are not generally found iIi such a situation. Usually they 
seek the northeastern side of a hill, and there they flourish 
luxuriantly. 
As has been said, there is very little of the first-growth tim-
ber remaining in Adair county. The first settlers of the county 
found along the streams a thick growth of large, well developed 
trees. Since then almost all of these trees have been removed, 
until there remains very little timber which was well grown at 
the time of the first settlement of the county, forty years ago. -
In its place has appeared a growth of smaller trees, which were 
saplings w~en the older trees were destroyed, or have grown 
from the seed since that time. Here and there may be seen a . 
relic of the first growth--some giant of the forest who towers 
high above all the trees about him-but, as a rule, the forest of 
to-day is made up of younger and smaller trees than those 
which composed the forests of forty years ago. 
The area, however, or the timber land along the streams re-
mains about what it was at an earlier day. It may possibly 
be a trifle less, but only a trifle. The 'Second growth covers sub-
stantially the same area that was covered by the first growth. 
The chief denudation of the country has come about, not through 
the destruction of the larger trees which grow along the rivers, 
but through the removal of the bur oak, hazel, and other prairie 
species. Before the settlement of the county-if we may trust 
the accounts of the earliest settlers-a lar.ge part of the prairie 
was covered With brush. To-day the gr.eater part of the brush 
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is gone and the land upon which it ' grew is under cultiyation. 
The absen:ceof the brush from the prairie tends to increase 
erosion and decrease the conservation of moisture in ' the soil, 
bu,t its destruction was inevitable because necessary to the ,suc-
cessful 'carrying on of agriculture; and, as conditions gl'OW 
harder and the land becomes more derusely populated and mo,re , 
closeiy farmed, the destruction of that which is left will become 
necessary and inevitl;l.ble. But as the prairie brush is destroyed 
greater care than ever 'should ibe taken to preserve the large 
and really valuable timber , along the ' rivers, and to extend its 
area if pos1sible. The p~ople of Adair county have not care-
lessly de\Stroyed their forests as have the people of many por-
tions of the country. They have preserved them, but it cannot 
be said that they have preserved them understandingly. The 
second growth has come in so thick in many places as to choke 
itself. Valuable walnut, ash or hickory trees are often pre-
vented from making a good growth by the thickets of maple, 
elm or elder in which they grow, and, too often, when the needs 
of the farmer force him to cut firewood for himself, he takes ' 
all the trees from a certain area, instead of cutting out only 
those which can, best be spared and leaving the remainder. A 
little popular education on the subject of forestry might remedy 
these difficulties and teach our farmers to take greater interest 
in their forests and better care of them. ' 
During the past twenty-five or thirty years the extent of arti-
ficial groves in Adair county has grown from nothing at all to 
many acres. A'lmost every farm house now has a yard full 9f 
trees and a wind-break to the north, and hedges of maple, willow 
and osage orange line many of the roads. Unfortunately, the 
best species for the purpose ire seldom used in' these groves. 
Instead of planting walnut, ash or white oak, our farmers usually 
plant the soft maple, on account of its rapid growth, and the re-
suIt is that no. sooner do the trees 'arrive at a reRpectable size 
than the winds play havoc with them. The 'box elder is much 
used, more on lawns, however, than.in groves, nnd although 
rather soft it is :a good tree and a very pretty one When prop-
erly trimmed. The willow figures occasionally ill' groves, but 
more frequently in hedges on low lands, where the maple is also 
. 
, I 
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sometimes used. Groves of walnut or of ash are oGCasionally 
met with, but are not common. The cottonwood is used but rarely 
and the oak never, so f~r 'as we know. While tHese artificial 
groves are of little value in conserving moisture, pr~venting ero-
sion and preserving true forest conditions, they are ' useful in 
breaki:p.g the force of the winter winds, and they exert more 0'1' 
less of a civilizing influence by adding to the beauty of the monot-
onous prairie landscape and the comfort of life on the farm. 
In Adair county a few species of trees, which are common else-
where in Iowa, are conspicuous for their ahsence.. ' The butter-
nut, sycamore and hard maple are found in Madison county, 
, along the couI'lse of the Middle river, but we have been unable to 
discover that a s,ingle specimen has ever been found growing 
wild on this side of the line. The Missouri hickory grows alonig 
the Nodaway, it is said, north of the state.1ine, but does not ex-. 
tend this far north. , The pawpaw is found occasionally in south-
ern Iowa, but has not been found in 'Adair county. The f'act of a 
few birch trees having been observed, 'some twenty years ago, 
near the town of Casey, on the north line of the county, led to a 
search through that locality, but no birches. were found and none , 
have been found in any part of the county. Both the butternut 
and 'birch are reported as being common along the course of the 
North Raccoon river in Guthrie county. 
Following is a list of the species of forest trees found growing 
in Adair county. The nomenclature of Wood has been follo'wed 
throughout: : : ' : 'I 
Ulmus americana L. White elm. Common on banks of streams 
and in ' valleys, sometimes growing a little way up the sides of 
bluffs and occasionally found on upland. Attains its greatest 
size on low ground. Well distributed throughout the county. 
Frequently planted as a shade tree. 
U~mi~s fulva L. Red elm. , Slippery elm. Found only on low 
land. Common. A smaller species than the preceding. ' 
Ulm'/,~s racemosa Thomas. Rock elm. A rare species which w.e 
have not found within the county. Has been reported by an 
early settler, well acquainted with the native timber, as growing 
in scattered locations along the west branch of the Middle N od-, 
away. 
• • • : ' 1 __ 
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Quercus macrocarpa Michx. Bur oak. Scrub oak. This spe-
cies is very common and ,occurs most frequently on the sides and 
summits of river bluffs and on the high prairie, where it is a 
gnarled, stunted, shrubby tree, varying in height from ten to 
twen1ty feet. Occasionally, however, it may be found growing in 
rich river bottoms, where it becomes much straighter, resembling 
the white oak in its habit of growth and attaining a height of 
thirty or forty feet. It is the most abundant species of oak and 
one of the most abundant trees in Adair county. On the prairie 
it and -the haz\:ll appear to be inseparable companions. The bur 
oak is almost the oruy tree which safely resisted the prairie fires 
and. grew in a!bundance on the open prairie, before the advent of 
civilization. Clumps of it are found scattered over the prairie at 
intervals-remnants, evidently, of the more abundant growth 
which once covered the country. ' 
. QuercU:S r·ubra L. Red oak. A handsome, straight tree, found 
in tolerable abundance on the bluffs near the larger streams and 
occasionally on bottom land or in thickets of bur oak on the high 
prairie. 
Quercus alba L. White pak. Not uncommon. Found along 
.the larger streams-seldom, if ever, on prairie. Prefers rough, 
clay bluffs. 
Quercus voccVnea val'. tVnctoria Wang. Black oak. Not so 
abundant alS the red oak and occupies the, same habitat. Does 
not attain the size of either of the preceding specieR. 
N egundo aceroides Moench. Box elder.. This is probably the 
most common of all the trees native to Adair county. It is found 
along all the streams wherever there is any timber at all 'and is 
often planted on lawns and in' groves on the prairie, where it 
flourishes . 
Acer rub rum L. Red maple. ' Soft maple. Swamp maple. 
Quite common. Grows luxuriant.ly on the banks of streams and 
in all low, moist places. Very frequently planted in groves and 
on lawns, where its soft wood IS often broken by high winds 
which it is unable to resist without the protection of larger tim-
ber. 
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Carya alba N. Shell-bark hickory. Common along the larger 
streams where it grows well up ont4e bluffs, and occasion1ally in 
the bottoms. 
Carya glabra Torr. Pig nut. A somewhat smaller and coarser 
species than the preceding. U snally found on lower land. The 
two species are about equally common. 
Juglans nigra L.' Walnut. Common along the larger streams, 
where it grows luxuriantly and attains a good height. Never 
seen on the prairie, except when planted there, which is not often 
the case. The walnut was much more abundant :a quarter of a, I 
century ago than it is to'day, although it is still a very common 
tree. ,Owing to the value of the wood it has probably suffered 
more at the hands of woodmen than has any other tree found in 
Adair county. 
Tilia americana L. Basswood. Linden. Quite common in all 
river bottoms. Seldom seen elsewhere; 
Populus canadensis Desf.C'ottonwood. Not rare. 'May be 
found in occasional clumps in all low, moist situations. Is occa-
sionally planted in groves or hedges. 
Celtis occidentalis L: Hackberry. Not rare. Found only in 
timber along the larger S'treams, always on low hmd. ' Is occas-
ionally transplanted and makes a very handsome lawn 'tree . 
.Aescul~£s flava Ait. Bucke~Te . A tolerably o'ommon species 
along Middle river and the Nodaway, but never found on Grand 
river. 
Gleditschia triacanthos L. Honey locust. Not common. Is 
found in scattered groups along both the Nodaway and Middle 
rivers. 
PrWYIAus serotina Ehr. Wild cherry. Tolerably common along , 
the roads and on all waste land. 
Prunus americana L. American plum. Wild plum. Very 
common on low lands. About equally abundant in the larger 
timber and along the small prairie streams where it and the wild 
cpab are often the only species of trees. Occurs occasionally on 
the uplands in company with hazel, bur oak and sumac. 
Ostyra virginica Willd. Ironwood. Not uncommon along the 
Nodaway, and may be found on Middle river, but not abundantly. 
.. ,
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, Crataegus coccinea L. Hawthorn. 'White thorn. Red haw. 
Common on low land, usually in larger timber. 
Crataegus tomerntosa L. Black' ha:w. Not very common. 
Found in greater abundance on the west than on the east side of 
the county.. 
Pynts coronaria, L. Crab apple. Very common on all low 
land, whether open or covered by larger timber. ' 
Cornus paniculata L 'Her. Dogwood. Common in thickets, 
both in valleys and on the higher land. 
Rhus glabra L. Sumac. COllrnon in 'thick€lts along the side 
and crest of river bluffs and on the high praci.rie. Found usually 
with hazel and bur oak. 
Sambucus canadensis L. Elderberry. Common in thickets on 
all waste, dch land. Prefers the bottoms. 
Prunus virgirn~ana L. Chokecherry. Fairly common on all 
low land. Usually found in thickets of other timber. . 
Corylus americana Walt. Hazel. Very common on all rough, 
rolling land, especially near the larger streams. Very seldom 
found on low land. Originally a great part of the prairie was 
covered with hazel, but .most of it has been removed. A good 
deal yet remains, however, and all along the larger streams it is 
very abundant. . 
Salix nigra Marshall. Willow. Tolerably common on all low, 
moist ground. 
Vitis aestiva:tis L. Wild grape. Common in all timber. 
Lonicera pa1"vijlora Lam. Not common. Foun~ occasionally 
~n heavy thickets. 
PRE-LIMINARY LIST OF THE FLOWERING P'LANTS OF ADAIR COUNTY" 
The collections on which this report is based were made chiefly 
during the sunlmer of the year 1900, some of the work, however, 
having been done some years earlier. It is the hope of. the author 
that he ~ay in' the course of time be able to supply a complete 
account of the flora of the county, one which will be exhaustive 
to the last detail. Heretofore such an undertaking has not been 
possible for him. The ~ork has been done in the intervals of 
other work and has taken into .account chiefly the more common 
!l'JGow, James 'E .. Preliminary li~t of the Flowe ring Plants of Adair C,ounty ; 
Iowa Acad. ScI., Vol. VIII, POP'. 152·159, 1900. 
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species. It is here presented as preliminary to the more com-
plete report which, it is hoped, will follow it. The grasses and 
sedges have been purposely reserved for a separate report. 
The nomenclature used is that of the sixth edition of Gray's 
Botany. WhilE) more recent systems may have good claims to 
superiority, the nomenclature of Gray is In0re generally known 
than any other, and is better understood by the majority of ama-
teur botanists. 
RANUN CULA CEAE 
Clematis virginiana L. Not rare 
Anemone cyZinarica Gray. Very common" 
A. virginiana L. Not rare 
Thalictn~m purpurascens L. 
Ranunculus acris . Very abundant in low grounds. , 
R. abortivltB L. 
Isopyrum biternatltm T. and G. 
AquiZegia canadensis L. 
;Delphiniltm aZlU'eum Ait. Low grounds. Common. 
'. 
D. exaltatum Ait. Very rare. One speCimen in the author's collection is 
certainly of this species. 
D elphinium tricorne Michx. Very \ common in low grounds. 
BERBERIDACEAE 
B erberis vulgaris L. Escaped from cultivation. 
PAPAVERACEAE 
Sanguinaria. canadensis L. Common in ,woodlands. 
FUMARIACEAE 
Dicent1'a cucuZlaria DC. Very common in woods. 
Corydalis aurea Willd. Not ,uncommon. 
CRUClFERAE 
Capsella bursa'lJastoris (L). Moench. 
LepidJium virginicum L. J 
Sisymbrium ojJicinale (L) Scop. 
Brassica nigra (L) 'Koch. 
B. sinapistrum Boiss. 
Arabis Canadensis L. 
Cardamine hirsuta L. 
Nast.ttrtium armomcia (L) Fries. 
N. ojJicinale R. Br. 
Raphanus sati1.'1ts L. Escaped from cultivation. 
"'In the case of tIre more common prairie species no attempt is here made to 
describe the habitat. or abundance of the species. except in cases where Adair county 
shows features which are' novel a nd unusual. Most of the species are common and 
generally kill'own. As a rule woodland species are n o,ted in the text. 
n . 
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CUP ABIDACEAE 
Polanisia t rachyspe1'ma T, and G. 
VIOLACEAE 
Viola peaata L. 
V. blanda Willd. Not common. 
V. cucullata Ait. 
V. pubesccns Ait. 
Silene stellata Ait. 
S. nocturna L . 
Portulaca oleracea L. 
CABYOPHYLLACEAE 
PORTULACACEAE 
I 
Claytonia virgin4ca L. Common in woodlands. 
HYPERICACEAE 
Hypericum. ascyron L. Common. 
MALVACEAE 
Malva rotunditoHa L. 
Abutilon avicennae Gaertn. Escaped from cultivation, or introdliced in grain 
seed. 
TILIACEAE 
TiZia americana L. 
LINACEAE 
Linum usitatissimum. Escaped from cultivation. 
L. sulcatu.m Riddell. Not very common. 
Geranium maculatum. L. 
OxaZis violacea L . 
O. stricta L. 
RUTACEAE 
Xanthoxylum ame1·ica.num Mill. Not common. Found on steep blull's along 
the course of Middle river. 
CELASTRACEAE 
Celastrus scandens L. 
VITACEAE 
Vitis riparia Michx. 
Ampelopsis quinquetolia Mx. Common in timber. 
Aesculus glabra Willd. 
Acer dasycarpum Ehrh. 
N egundo aceroides Moench. 
SAPINDACEAE 
FLOWERING PLANTS OF ADAIR COUNTY 
AN ACAP.DIACEAE 
Rhus glabr,a L. 
R. toxicodcndron L. Rare, in dense timber. 
Baptisia leucantha T. and G. 
B. leucophea Nutt. 
LEGUMINOSAE 
Lupinus perennis L. Probably fugitive from gardens. 
Trifolium pratense L. 
T. repens L. 
T. hybridum L. 
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Melilotus alba Lam. Quite common, only in , the western half of th~ county, 
where the roadside~ are covered with it. 
Medicago sativa..L. 
Amorpha canescens Nutt. 
Petalostemon violaceus Michx. 
P. candidus Michx. 
Tephrosia virginiana Pers. 
Astragalus caryocal'pus Ker. 
A. cooperi Gray. Not common. 
D esmodium acuminatum DC. Common 'o.n Middle ri ver ne:tr no . tlle~ll bound-
ary of county. 
D. l'igidum DC. 
Lespedeza capitata Michx. 
Amphical'pae'a Inonoica Nutt. Tolerably common iII" woods. 
Cassia chamaecl'ista L. Very abundant. 
Gleditschia triancanthos L. Rare. 
Prunu8 amel'icana Marsh. 
P. serotind Ehrh. 
Prunus virginian a L . 
Geum virginianum L. 
ROSAOEAE 
Rubus villo'sus Ait. Escaped f:,om cultivation. 
]!'ragal'ia' vesca L. Escaped from cultivation, 
l:t'. virginiana Mil1. 
Potentilla norvegica L . 
P. arguta Pursh. 
P. paradoxa. 
P. canadensis L. Common in lowlands. 
A grimonia eupatoriq, L. Woodlands. 
A . paTviflora Ait. Woods. 
CTataegus coccinea L. 
C. tomentosa L. 
Rosa a1'kansana Porter. 
pyrus coronaria L . 
, ... " 
• 
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S AXIFRAGACE.\E 
Ribes gracile Michx. Common in woodlands, and cultivated. 
LYTHRACEAE 
Lyth1'um ala tum Pursh. Not very common. 
Gaura biennis L. 
Oenothera biennis L. 
ONAGRACEAE 
Oircaea lutetiana L. Not common. 
CUC,uRBI'fACEAE 
Ecliinocystis lobata Torr. & Gray. 
U~mELLIFERAE 
Heracleum lanatum Mx. Low prairie. Common. 
Thaspium barbinode Nutt. Banks of streams . . 
Sium cicutaetolium Gmelin. Common on klwlands. 
Zizia aurea Koch. Common on lowlands. 
Oicuta maculatlL L. Common on lowlands. 
Osmorrhiza brevistylis DC. Not .uncommon on higher land than preceding. 
O. longistylis DC. Same habitat as preceding. 
ErY11QJium yuccaetolilt1n Mx. 
CORNACEAE 
• Oornus paniculata L'Her. LQW thicket!? Only tolerably common. 
. Sambucus canadensis L. 
Lonicera glauca Hill. (?) 
Vernonia tasciculat(~ Mx. 
CAl'RIFOLIACEAE 
COMl'OSITAE 
Eupatorium agemtoides L. Rather common in wood~. 
Liatris scariosa Willd. 
L: pychnostachya Mx. 
Solidago missou1'iensis Nutt. 
S. speciosa var. angustata. 
B. rlgida L. 
S. ZanceoZata L. 
Aster muZtitZorus Alt. 
Aster Zaevis L. 
Erigeron strigosus 1'.Iuhl. 
Silphium laciniatum L. 
S. integritolium Mx. 
S. pertoliatum L. 
Ambrosia trifida L. 
A. artemis.iaefoHa L. 
. . 
FLOWERING PLANTS OF ADAIR COUNTY 
A. pSilostachya DC. Less common than the two preceding species. 
Xanthium canadense ~iil. 
Heliopsis scabm Dunal. 
Echinacea angustifolia DC. 
Rudbeckia sUbtomentosa Pursh. 
Lepachys pinnata T. & G. 
Helianthus annU1lS L. 
H. grosse-serratus Marteus. 
Bidens frondosa L. 
Dysodia chrysanthemoides Lag. 
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Ohrysanthemu1n leucantheumum L. Abundant in pastures, in scattered lo-
calities throughout the county. A ,very troublesome weed. 
Tanacet1lm vulgare L. 
Senecio aureus L. 
Oacalia tuberosa Nutt. 
Arctium lappa L. 
Onicus arvensis Hoffm. Common l'Only in isolated localities but spreading. 
Taraxacum officinale Weber. 
Lactuca scariola L. Very abundant as a ' weed in gard~ns" as are also the 
two following species. 
L. ' canadensis L. 
Sonchus asper Vill. 
Lobelia spicata Lam. 
L. syphiZitica L. 
Oampanula arne?·icana L. 
LOBELIA CEll. 
CAMPANULACEAE. 
;PBIMULACEAE 
Steironema ciliatum Raf., (Lysirnachia ciliata.) 
OLEACEAlj: 
Fraxinus americana L. 
F. ?·igidis Mx. 
Asclepias tU,berosa L. 
A. incarnata L. 
A. cornuti Dec. 
A. verticiZZata L. 
Acerates longifolia Ell. 
, Genfiana alba Muhl. 
G,. saponariaL. 
Phlox pilosa L. 
GENTIANACEAIC 
POLEMONIACEAE 
HYDBOPHYLLACEAE 
HydrophyFum virginicu1n L. Woodlands. 
EZZisia nycte lea L. Not very common. 
. ' 
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BORRAGINACEAE 
Lithosper'm1~m canescens Lehm. 
CONVOLVULACEAE 
Oonvolvulus sepium L. 
Ouscuta glomer'ata Choisy. .Not common. 
Solanum nigrum L. 
S. caroZinense L. 
S. rostratum Dunal. 
Physalis lanceolata Mx. 
Datura stramonium L. 
D. tatula L. 
Verbascum thaps1~S L. 
Veronica virginica L. 
SOLANACEAE 
SCROPHULARIACEAE 
Oatalpa speciosa Warder, Escaped from cultivation. 
Verbena st1"icta Vent. 
V. urticaefoZia L. 
V. bracteosa Mx. 
VERBENACEAE 
LABIATAE 
Pycnanthemum lanceolatum Pursh. Not common. Woodlands. 
Mentha canaclensis L. Low prairies-common. 
Monarcla listulosa L. 
N epeta cataria L. 
N. g.lechoma Benth. 
ScuteZZaria laterillora L. Woods. 
Brunella vulgaris L. Woodlands. Common. 
Stachys palustri8 L. WoofIlands. Common. 
Plantago' major' L. 
Oxybaph1ls h'irsutus Sweet. 
O. angustifolius Sweet. (?) 
PLANTAGINACEAE 
NYCTAGINACEAJ!; 
ILLECEBRACEAE 
Anychia dichotoma Mx. Woods. Not very common. 
AMARANTACEA~; 
Amarantus retroflexus L. 
CHENOPODIACEAE 
Ohenopodium album L. 
FLOWERING PLANTS OF ADAIR ·COUNTY 
POLYGONACEAE 
Rumex c?'ispus L. Common everywhere. 
R. verticillatus L. Tolerably common. 
Polygonum aviculare L. 
P. ramosissWnum Mx. 
P. incarnatum Watson. Sloughs. Only tqlerably commen. 
P. persicaria L. 
P. orientale L. Escaped from gardens. 
Fagopyrum esculent1~m M1oench. Cultivated species run wiid. 
Euphorbia corollata L. 
E. maculata L. 
E. presZii Guss. 
EUPRORBIACEAE 
Acalypha virginica var. gracileus Mu,ellel'. Not common. 
URTICACEAE 
Ulmus ame?'icana L .. 
U. pubescens Walt. (U. fulvarMx.) 
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Ulm1~s racemosa Thomas. Reported from the west side o~ the county, along 
the course of the Nodaway river, but very doubtful. 
Celtis occidentalis L. . 
Cannabis sativa L. Escaped from cultivatIon, or adventitious. 
Humulus lupiaus L . Occasionally fugitive from cultivation in brush and low 
woody thickets. 
Urtica gracilis Ait. 
Pilea pumila Gray. Common in all woods. 
Juglans nigra L .. • 
(Jarya alba Nutt. 
C. amara Nutt. 
Corylus americana Walt. 
Ostrya virginica Willd. 
JUGLANDACEAE 
CUPULIFERAE'" 
Quercus macrocarpa Mx. High prairie and bluffs along river. 
Q. j'ubra L. 
Q. alba L. 
Q. cocC'inea Wang. All !)our species common along larger streams. 
. Salix amygaaloides And. 
S. alba L. 
S. nigra Marsh. 
SALICACEAE 
S. co?'data Muhl. Not common. Discovered on Middle river near Madison 
county line. 
Populus monilifera Ait. 
"'Jug/ans cinerea occars in Madison county, but has not been t'Ound In Adair 
count y. The sycamore tree has also been found to the east or the line separating 
the two counties, but never to the west of it. 
""The birch occurs in Guthrie county but has not been discovered in Adair. 
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ORCHIDACEAE 
Spiranthes gracili.s Bigelow. Very rare. 'Collected by Mr. ,J. G. Culver on 
t)le road between Greenfieid and Orient. 
Oypripedium candidum Willd. Very rare. 
Habenaria leucophea Gray. Once very common. Now almost extinct. 
IRIDACEAE ' 
Sisyrinchium angustitolium Mill. 
, 
AMARYLLIDACEAE 
Hypoxis erecta L. 
LILIACEAE 
Allium canadense Kalm. Abundant in two or three re~trlcted localities. 
Polygonatum bitlorum Ell. Low' woodlands or brush. 
Asparagus officinalis L. Escaped .from gardens. 
Uvularia gran(Utlom .Smith. Woodlands. Not very common. 
Erythronium ame1'icanum Ker. Woods. , 
Lilium philade~phicum L. 
Trillium nivale Riddell. Woods. 
Melanthium virginicu1n. L. 
Smilacena racemosa Des!. Woods. 
MAYACEAE 
Tradescantia virginica L. 
TYPHACEAE 
Typha latitolia L. 
ARACEAE 
Arisaema triphyllu1n Tou. 
Sagittaria t!ariabilis Eng. 
--
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